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URING the course of studies by MeQuarrie and Peeler’ on the ef- 

fects of sustained pituitary antidiuresis in normal and epileptic 
subjects, it was repeatedly observed that the body weight of these non- 
edematous subjects, whose diets were extremely low in sodium chloride, 
almost invariably fell during the postpitressin period to a level sig- 
nificantly below the weight recorded before pitressin administration was 
begun. This occurred whether the subject had previously been on a 
low sodium chloride regimen or not. 

A very striking illustration of this phenomenon is shown in Fig. 1. 
In this instance the epileptic patient was not only on a low sodium 
chloride intake throughout the entire period of observation but was sub- 
jected during the preliminary phase to rigorous dehydration measures 
(stringent water restriction plus urea administration), which resulted in 
a loss of 2.8 kg., or 6 per cent of her body weight, in three days. She 
was then given all of the water that she would drink voluntarily over 
a period of thirty-six hours and at the same time sufficient pitressin to 
maintain the volume of urine near the low level of the preliminary de- 
hydration period. She was inadvertently given 2 instead of 0.2 ¢.c. of 
the extract for the initial dose, which fact accounts for the vomiting 
noted. Properly graded doses were given thereafter. While this pro- 
cedure temporarily restored the body weight to the original normal level, 
withdrawal of the pitressin was followed within six hours by the onset 
of marked diuresis which continued for more than thirty hours, re- 
sulting in a fall of approximately 4 kg. in body weight. It may be seen 
from the chart that the weight finally reached was nearly 1 kg. lower 
than the lowest point of the preliminary dehydration period. 
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Repeated observations of this kind suggested that the same procedure 
might be employed successfully in the treatment of certain types of 
edema. The present study was undertaken to test this possibility. 


MATERIALS AND METHODS USED 


Patients selected as test subjects were those with severe edema of 
fairly long duration. Some of these had been found to be unusually 
refractory to the routine forms of edema therapy. Five cases of so- 
ealled ‘‘pure’’ lipoid nephrosis, one of chronic glomerular nephritis with 
nephrotic features superimposed, one case of chronic cardiac edema, and 
one case of hypoproteinemia, due to some obscure deficiency in the 
physiologie mechanism for fabricating serum proteins, have been tested. 
The procedure in most instances has been to place the patient in the 
metabolism ward on an extremely low sodium chloride regimen until a 
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Fig. 1.—Effect of pituitary antidiuresis on net water balance following a period of 
marked dehydration. M. P., aged sixteen years. Mild epileptic, no edema. 


constant weight has been attained before giving the antidiuretic prin- 
ciple in order to avoid confusing the effect of salt restriction per se with 
that due to the extract. Pitressin (Parke, Davis and Company) was 
used as the source of the antidiuretic hormone. The simplified diet, 
which was calculated to meet the patient’s principal nutritional re- 
quirements over the short period of observation, was made up of heavy 
eream, cane sugar, egg yolk or casein, and distilled water. Drinking 
water was given freely in most instances. The patient was kept in bed 
under strict nursing supervision. The meals were of equal value in every 
respect and were given at six-hour intervals. 

Throughout the period of pitressin administration, the extract was 
given subeutaneously every three hours day and night in doses varying 
between 0.2 ¢.c. and 0.8 ¢.c., depending upon the amount found neces- 
sary to maintain antidiuresis. The length of time over which pitressin 
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was administered was determined by the magnitude of the weight gain. 
Administration was discontinued abruptly when the body weight had 
increased by between 3 and 4 per cent, which usually required from 
thirty-six to forty-eight hours, Not infrequently diuresis occurred spon- 
taneously in spite of the pitressin. In this event the latter was discon- 
tinued temporarily until the decreasing body weight reached a new 
level, after which the procedure was repeated, if visible edema was still 
present. Vomiting, slight abdominal discomfort, and headache occurred 
oceasionally at the height of the test, but these symptoms never gave 
eause for concern. Whenever they occurred, the pitressin was discon- 
tinued temporarily. 

Urine was collected, measured, and preserved for mineral analyses 
in twelve-hour periods. The body weight was determined on accurate 
seales at regular intervals, just after the bladder was emptied and be- 
fore meals. The water balance was estimated according to the pro- 
cedure outlined by Newburgh, Jonnston, and Falcon-Lesses.2. The min- 
erals of the urine and feces were determined by the following methods: 
sodium, Butler and Tuthiil;* potassium, Shohl, and Bennett;‘ chloride, 
Volhardt, as modified by Harvey;° phosphorus, Fiske and Subbarow;° 
calcium, Tisdall and Kramer ;' and nitrogen, Kjeldahl.* Serum proteins 
were determined at intervals before, during, and after the period of 
pitressin administration by the method of Howe as modified by Hawk 
and Bergeim.° 

RESULTS 


In order to conserve space, we present here only samples of repre- 
sentative data by means of a series of graphic charts. It may be said 
in general that the procedure above described (Fig. 1) proved to be 
highly effective in reducing edema in all cases in which it could be 
earried out consistently, excepting those in which the serum proteins 
were found to be very far below the critical level. Because of the pos- 
sible risk involved in placing the decompensated heart under extra 
strain, the test has been carried out in but one case of cardiae edema. 
In this instanee the extract was discontinued prematurely. Even then, 
however, a moderate loss of edema was recorded. 

The most striking result obtained was that presented in Fig. 2. The 
subject of this experiment was an eight-year-old boy, P. P., who had 
been suffering from typical lipoid nephrosis of severe grade for at least 
two months. When first admitted to the hospital he had improved tem- 
porarily after being placed on an extremely low-salt, high-protein diet 
with moderate restriction of his water intake. In spite of this routine 
therapy. however, he had continued to suffer from albuminuria and had 
developed an extreme degree of edema with ascites and hydrothorax. 
He had become very irritable and unhappy, manifesting no interest in 
food or any form of entertainment. The serum albumin had fallen to 





280 THE JOURNAL OF PEDIATRICS 


1.4 per cent while the globulin had increased to 4.3 per cent, making 
a total serum protein of 5.7 per cent. At this point the pitressin test 
was begun. 

It will be seen from Fig. 2 that pitressin given subcutaneously in 
0.5 e.c. doses every three hours caused an increase in body weight of 
approximately 1.1 kilograms, after which it was abruptly discontinued. 
The edema was visibly increased as a result of this extra storage of 
water. Within six hours after the withdrawal of the pitressin, diuresis 
began and continued for five and one-half days without further therapy 
or change in regimen, resulting in a drop in weight from 30.58 to 21.15 
kilograms, or a loss of 30 per cent. There was no evidence of pitting 
edema or ascites at the end of the period of diuresis. The improve- 
ment in the patient’s disposition, appetite, and general clinical appear- 
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Fig. 2.—Marked disappearance of edema in patient with nephrosis following a period 
of pituitary antidiuresis of two and one-half days’ duration. 


ance was almost as striking as the disappearance of edema. Shortly 
after the onset of the postpitressin diuresis, the serum albumin was 
found to be 2.6 per cent and the globulin 2.4, making a total serum pro- 
tein of 5.0 per cent. At the end of the period of diuresis the serum 
albumin was found to be 2.2 per cent and the globulin 3.0 per cent, 
making a total serum protein of 5.2 per cent. The daily loss of serum 
albumin by way of the urine was somewhat lower during the period of 
antidiuresis than previously or subsequently according to the crude 
Esbach measurements recorded. Unfortunately the mineral balances 
were not determined in this case. Following the period of diuresis, the 
patient regained nearly 1 kilogram in weight within twenty-four hours 
but thereafter, while on a high-protein, low-salt regimen, gained at a 
very slow rate only and continued to feel well for several weeks before 
pitting edema again developed. 
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It might appear from this single experiment that the specific effect 
of the sustained pitressin antidiuresis was to hold back sufficient albumin 
from excretion to raise the serum albumin to a point above the critical 
level for edema formation or to increase production of this particular 
protein to allow that level to be exceeded. The proof for either of the 
foregoing suggestions is not complete. Nevertheless the change in the 
serum protein quotient was very definite and probably played an im- 
portant réle in prolonging the diuresis. A tendency for the serum pro- 
tein values to return to the original status of reversal was already ob- 
served at the end of the period of diuresis. It is worthy of comment 
that the diuresis in this case resembles in every respect the sudden spon- 
taneous diuresis observed in nephrosis. 
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Fig. 3.—Partition of water balance during periods of diuresis due to high- oem 


low-salt diet and to parathyroid extract. J. K., age five and one-half years. Lipoid 
nephrosis. 
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The next experiment to be described was designed to compare the 
effects of other therapeutic procedures for reducing edema with those 
of pitressin antidiuresis and withdrawal, particularly with regard to 
the mineral and water exchanges. The subject selected for this phase 
of the study was a moderately edematous five-year-old boy, J. K., with 
a typical history of lipoid nephrosis of about eight months’ duration. 

After a few days of preliminary observation in the metabolism ward, 
during which his weight tended to increase slightly, he was placed on 
a high-protein, ‘‘salt-free’’ maintenance diet. Within a few days after 
the initiation of this regimen, diuresis began. Shortly before the onset 
of diuresis, the total serum proteins were found to be 5.25 per cent. 
After four days, diuresis ceased while a mild degree of edema was still 
demonstrable. At this point the serum proteins had attained new values 
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as follows: albumin, 2.67 per cent; globulin, 2.69; total, 5.36 per cent. 
Parathyroid extract was then administered in doses of 0.8 ¢.c. every six 
hours for a period of four days. Because the patient lost his appetite 
after the third day of parathyroid medication, he was allowed to fast 
completely on the fourth day and for three days thereafter, taking water 
and glucose only. 

Examination of Fig. 3 shows that the negative water balance was 
initially very great but gradually diminished in magnitude until the 
intake finally equalled the output on the fifth day. The increased output 
was practically entirely due to increase in urine volume. Parathyroid 
extract appeared to increase the insensible loss of water on the first day 
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Fig. 4.—Potassium, sodium, and chlorine balances during periods of diuresis from 
high-protein, low-salt diet and from parathyroid extract. (See Fig. 3.) 


without causing diuresis, but thereafter this effect was not apparent. 
Diuresis of a mild grade oceurred for the first time on the second day 
and continued for five days. 

The effects of these procedures on the potassium, sodium, and chloride 
balanees are shown graphically in Fig. 4. The most striking features 
noted were the markedly negative balances of sodium and chloride, with 
minimal changes in the potassium excretion during the initial period 
of diuresis. This finding demonstrated that practically all of the water 
lost was extracellular in origin. In the case of the parathyroid diuresis 
the initial loss of potassium appears to have been proportionately greater. 
However, the significance of this slight difference is questionable. 





MC QUARRIE ET AL.: POSTERIOR PITUITARY EXTRACT 283 


As shown in Fig. 5, there was a slightly positive balance of nitrogen 
during the periods of diuresis, This was more marked during the first 
few days of the experiment. The positive balance of calcium and the 
negative balance of phosphorus were uninfluenced by the initial diuresis 
due to the high-protein, low-salt regimen. While the parathyroid di- 
uresis was not accompanied by any alteration in the nitrogen balance, 
the urinary phosphorus was fairly markedly increased, and the urinary 
ealeium rose slightly. In these respects the patient with nephrosis be- 
haves like the normal subject. Whether the increased phosphaturia 
induced by parathyroid administration is the primary factor in this 
type of diuresis is not known. 
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Fig. 5.—Calcium, phosphorus, and nitrogen balances during periods of diuresis 
from high-protein, low-salt diet and from parathyroid extract. (See Figs. 3 and 4.) 


At the end of the fasting period in the foregoing experiment, the pa- 
tient was placed on an ordinary mixed dict without limitation of his 
sodium chloride intake. Under this regimen he rapidly developed edema 
within the following fortnight. When his weight had reached a value 
approximately equal to that recorded at the beginning of the first ex- 
periment, he was placed on a standard, low-salt, maintenance diet with 
2 gm. of protein per kilogram of body weight. This change resulted 
in a moderate diuresis which lasted for several days. When his body 
weight had become constant on the latter regimen, pitressin was ad- 
ministered subcutaneously in doses of 0.3 ¢.c. every three hours. At 
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the end of two days, after a weight increase of only 0.7 kg., or less than 
4 per cent, diuresis set in spontaneously in spite of an additional dose 
of pitressin. The extract was, therefore, discontinued. Diuresis lasted 
for five days, being most marked during the first twenty-four hours. 

As shown in Fig. 6, the negative water balance on the first day was 
1,820 gm., while the total for the five days of diuresis was 3,670 gm. 
This may be compared with 1,200 for the first day and 2,750 total for 
the period of diuresis in the preceding experiment, in which diuresis was 
induced by use of a diet containing 50 per cent more protein and but 
half as much sodium. 

Because a slight degree of edema was still demonstrable at the end 
of the period of diuresis, pitressin was again administered as previously. 
When the body weight had been increased by 0.5 kg., which increase re- 
quired less than two days, pitressin was discontinued. As shown in 
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Fig. 6.—Effect of sustained pituitary antidiuresis on water balance and serum proteins 
in the presence of severe nephrotic edema. J. K., aged five and one-half years. 


Fig. 6, its withdrawal resulted in a moderate degree of diuresis which 
lasted for one day with a net loss of 400 gm. of water. 


The effects of the foregoing procedure on the potassium, sodium, and 
chloride balances are shown in Fig. 7. It is seen at once that the potas- 
sium balance was little influenced either by the pitressin antidiuresis 
or by the following diuresis. That a large negative balance of both 
sodium and chloride occurred is also evident. A simple calculation 
reveals the fact that the concentration of sodium and of chloride in the 
excess water during the first day of postpitressin diuresis was of the 
order of 50 milliequivalents of sodium and 42 of chlorine per liter, 
whereas respective values for the first day of diuresis due to dietary 
change only (Figs. 3 and 4) were 120 and 108. Strangely enough, 
during the succeeding days, the concentrations of these elements in 
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the excess water excreted were greater than for the corresponding days 
in the previous study, namely, 170 milliequivalents of sodium and 160 
of chlorine per liter, as against 120 of sodium and 125 of chlorine. For 
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Fig. 7.—Effect of sustained pituitary antidiuresis on potassium, sodium and chloride 
exchanges in nephrotic edema. (See Fig. 6.) 
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Fig. 8.—Effect of sustained pitressin antidiuresis on phosphorus and nitrogen balances 
in the presence of nephrotic edema. (See Figs. 6 and 7.) 


the total period of diuresis in the two experiments, however, the con- 
centrations of excess sodium and excess chlorine in excess water excreted 
are of the same general order, i.e., for the postpitressin diuresis there 
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were 116 milliequivalents of sodium and 101 of chlorine per liter, while 
for the diuresis due to change in diet alone, the respective values were 
122 miiliequivalents per liter of sodium and 116 of chlorine. The total 
net losses of sodium and chlorine (426 milliequivalents sodium and 371 
milliequivalents chlorine) were greater from the five days of post- 
pitressin diuresis than from the four days of diuresis following the 
dietary regimen (336 milliequivalents sodium and 319 milliequivalents 
chlorine). 

The effects of pitressin on the phosphorus and nitrogen balances were 
apparently very slight, as indicated in Fig. 8. Throughout the period 
of observation the nitrogen balance remained positive. The phosphorus 
balanee was slightly negative during the second pitressin test due to a 
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Fig. 9.—Changes in serum proteins as a result of sustained pituitary antidiuresis 
and subsequent diuresis in patient with severe nephrotic edema, showing an inverse 
relationship between serum albumin percentage and body weight. J. K., aged five 
and one-half years. 





slight inerease in feeal phosphorus associated with a mild attack of 
diarrhea. The effect on phosphorus is probably not specific. 

Changes in the serum proteins during the course of the experiment 
are shown in Fig. 9. The reversal of the albumin-globulin ratio at the 
height of edema before pitressin was administered is typical of severe 
nephrosis of long duration. Whether the return to the normal protein 
quotient with increase in serum albumin and decrease in globulin pre- 
eeded or followed loss in edema as shown by loss in body weight can- 
not be said from the data available because blood samples were not 
obtained at the ideal intervals for determining this point. The per diem 
loss of albumin was apparently less during the period of antidiuresis 
than previously. It is impossible to say, however, whether this reten- 
tion alone accounted for a sufficient increase in colloid osmotic pressure 
to initiate edema elimination. It appears likely to us that the elimina- 
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tion of some excess water during the postpitressin readjustment period 
resulted in an inereased concentration of the serum colloids, which in 
turn was largely responsible for prolongation of the period of negative 
water balance. Of course, both of the foregoing factors tend to con- 
tribute to this effect since both contribute to a relative increase in the 
serum albumin. 

The third phase of the investigation was carried out on a patient two 
and one-half vears of age who was suffering from an obscure form of 
edema not previously described. The mechanism of the edema was 
similar to that due to prolonged protein starvation in that the serum 
proteins were found to be extremely low, the albumin varying between 
1.9 and 2.5 per cent and the globulin between 0.5 and 1.4 per cent. That 
the low protein levels were not due to protein starvation, however, was 
proved by the facts, first, that the edema had been present almost since 
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Fig. 10.—Effect of pitressin on water exchange of E. N., aged two and one-half 
years. Edema due to idiopathic hypoproteinemia. 


birth, and second, that the patient was constantly under the care of a 
competent pediatrist and intelligent parents, who maintained that she 
had always taken a complete diet. The latter point was further con- 
firmed by the fact that the serum proteins showed no demonstrable 
tendency to rise after a period of nearly six months in the hospital 
ward, where she was given 3 gm. of protein per kilogram of body weight 
daily. Albumin had never been found in her urine, although the latter 
was frequently examined by competent observers over a long period of 
time. Her heart action and kidney function were repeatedly found to 
be normal. There was no demonstrable evidence of thyroid or other 
glandular deficiency. There was but mild ascites at any time and the 
fluid contained far too little protein to account for the constantly low 
level in the plasma. Her nitrogen balance was found to be positive, no 
significant amount of undigested protein being lost in the feces. There 
was no demonstrable abnormality in the plasma lipids. Because of these 
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negative findings as well as the unusual past history and the age of the 
patient, it was finally concluded that she was suffering from what might 
be a congenital incapacity to build serum proteins at a sufficient rate to 
maintain normal levels. 

As indicated in Fig. 10, the patient responded to pitressin administra- 
tion, as did the preceding subjects, with an initial increase in the body 
weight due to water retention. She differed decidedly from the other 
subjects, however, in her failure to have a prolonged period of diuresis 
following the withdrawal of pitressin. Her response in this respect was 
no more marked than that observed in nonedematous or even dehydrated 
subjects (compare with Fig. 1). Without further data it may be tenta- 
tively assumed that the mildness of this response was dependent upon 
the fact that her serum proteins totaled less than 3.0 per cent at the 
time of the test. That her edema was due to the low level of her serum 
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Fig. 11.—Ineffectiveness of postpitressin diuresis in reducing edema in presence of 
extreme depletion of serum albumin. S. N., aged six years. 


proteins was later demonstrated by its prompt disappearance following 
a large blood transfusion which raised the serum albumin and globulin 
values well above the eritical levels for edema formation. 

The final experiment to be included in this series was carried out in the 
ease of a six-year-old girl suffering from fairly advanced chronic 
glomerular nephritis with features of severe lipoid nephrosis superim- 
posed. This patient gave a typical past history of repeated attacks of 
glomerular nephritis with arterial hypertension and finally the develop- 
ment of severe generalized edema with ascites. Various functional tests 
showed the existence of marked impairment of renal function. The urine 
contained large amounts of albumin. The serum proteins were found 
to be as follows: albumin, 0.46 per cent; globulin, 3.54 per cent; or a 
total protein percentage of 4.0. The plasma lipids were greatly elevated. 
The degree of edema was lessened but slightly by a low-salt, high-protein 
diet. The patient was then subjected to pitressin administration. 
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As may be seen from Fig. 11, she gained weight at a rapid rate during 
the period of pitressin administration. When the latter was discon- 
tinued, however, diuresis was less profuse than usual. Although-it con- 
tinued over a period of three days, the net loss in body weight as a result 
of the procedure was insignificant. The serum proteins at the end of 
the postpitressin period were as follows: albumin, 0.97 per cent; 
globulin, 3.25; and total protein, 4.22 per cent. It is evident that the 
serum albumin was too far below the critical edema level (i.e., 2.25 + 
0.25 per cent) to favor the mobilization of edema fluid into the blood 
stream. Whether the rise in serum albumin was due to the pitressin 
in this instance was not determinable, although this possibility is again 
suggested. 

DISCUSSION 


The foregoing data demonstrate that edema may be markedly reduced 
under certain conditions by the alternate administration and with- 
drawal of the antidiuretic principle of the pituitary gland. While the 
mechanism of this response is not completely understood, certain factors 
are apparent. 

As first found by Starling and Verney"® and confirmed by others,'" 
sodium chloride excretion by way of the kidneys is increased absolutely 
during periods of sustained pituitary antidiuresis. During the period 
of diuresis, which follows withdrawal of the extract (pitressin), the extra 
water eliminated is equivalent to that stored during the period of anti- 
diuresis plus that which was previously held in the plasma and inter- 
stitial spaces with the extra sodium chloride excreted. In the non- 
edematous subject the net loss in body weight recorded after the above 
described procedure is found to approximate very closely the weight 
of water that would need to be eliminated during the period of readjust- 
ment to restore the extracellular body fluids to their original isotonic 
concentration. 

In the case of the edematous patient, who responds satisfactorily to 
the procedure, the body water lost during the postpitressin period merely 
as a result of the previous loss of sodium chloride is but a fraction of 
the total amount finally eliminated. A change in the colloidal osmotic 
pressure of the blood plasma is apparently a supplemental factor. When 
the serum albumin is but slightly below the critical level for edema for- 
mation before the procedure is instituted, the elimination of water with- 
out a corresponding loss of protein tends to raise the colloidal osmotic 
pressure of the plasma. If the latter thereby comes to exceed the 
hydrostatic pressure in the venous portions of the capillaries, edema 
fluid is drawn from the tissue spaces into the blood stream from whence 
it is excreted by way of the kidneys. When the serum albumin is ex- 
eeedingly low, the procedure is likely to be entirely ineffective, as in 
the case of S. N. (see Fig. 11) whose serum albumin at the time of the 
test was but one-tenth the normal value. 
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While the proof for a direct effect of the antidiuretic principle on the 
passage of albumin through the glomeruli of the kidneys is incomplete, 
this possibility was suggested in two eases of nephrosis by a diminution 
in the concentration and total amount of albumin in the urine during 
the period of antidiuresis. In all eases showing a marked loss of edema 
as a result of the procedure, there was an increase in serum albumin and 
frequently a simultaneous decrease in serum globulin. There was no 
direct proof of an effect of pitressin on the regeneration of serum 
albumin, but this possibility has not been eliminated. Further studies 
are being made at the present time to test these possibilities. 

In some instances the diuresis following pitressin withdrawal was 
sufficiently intense to suggest the possibility that sustained antidiuresis 
had stimulated the excessive production of some antagonistic diuretic 
principle. The tendency for diuresis to set in abruptly at times in spite 
of pitressin administration also suggests the production of a counter- 
acting diuretic principle or the development of a refractory condition 
on the part of the kidneys or other organs having to do with the anti- 
diuretic function. Thus far the urine has not been tested for the pres- 
ence of diuretic substances under these conditions. 

Since the procedure outlined appears to have little or no ill effect 
on the patient but may be an unusually effective method for reducing 
edema, particularly the nephrotie type, its limitations and special in- 
dications should be further defined by additional studies. In all proba- 
bility its use can be extended to the more severe cases by employing 
blood transfusions as a preliminary measure to increase the serum pro- 
teins. The low-salt, high-protein therapeutic regimen should be con- 
tinued so long as albuminuria exists. In making up the diet it is im- 
portant to select the food proteins which have been found by Whipple 
and his coworkers" to be most efficient in building of serum proteins, 


SUMMARY AND CONCLUSIONS 


1. The effects of sustained pituitary antidiuresis on the water and 
mineral balances of the body have been studied in patients suffering 
from edema of various types. 

2. These have been compared in some instances with the results of 
other forms of therapy. 

3. The diuresis which follows a period of sustained pituitary anti- 
diuresis results in a significant net loss in extracellular body water in 
the normal or even the dehydrated subject if the diet given is extremely 
low in sodium ehloride. 

4. Under similar cireumstances certain edematous patients may lose 
a high percentage of their edema fluid, making this a valuable therapeu- 
tie measure in such eases. 

5. Both edematous and nonedematous subjects show distinctly nega- 
tive sodium and chloride balances during both the antidiuretic and the 
diuretic periods. 
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6. The potassium, calcium, phosphorus, and nitrogen balances are 
little influenced by pitressin administration. 

7. Coincidentally with the disappearance of edema, the serum albu- 
min tends to increase. 

8. Extreme depletion of the serum albumin greatly impairs the ef- 
feetiveness of the procedure. The use of blood transfusion®preliminary 
to the administration of the pituitary extract is, therefore, reeommended 


in such eases. 
9. The physiologic mechanisms involved in the process are briefly 


discussed. 
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GENERALIZED TUBERCULOSIS OF THE LYMPH NODES AND 
MULTIPLE CYSTIC TUBERCULOSIS OF THE BONES 


Report or Two Cases 


A. Witmor Jacossen, M.D. 
BurFra.o, N. Y. 


ENERALIZED tuberculosis of the lymph nodes is a rare condition. 

Its oceurrence in two sisters and its association in one of these in- 

dividuals with the rare condition, osteitis tuberculosa multiplex eystoides, 
would seem to warrant the reporting of the following two cases: 


CasE 1.—S. M. R., negro girl, admitted to the Children’s Hospital on May 7, 1929, 
at the age of eight years, complaining of lumps in neck and sore eyes. She died 
Feb. 11, 1935. 

Family History.—Father: In July, 1930, at the age of thirty-five years he applied 
at the out-patient department of the Buffalo City Hospital because of cough and loss 
of weight. X-ray examination revealed a shadow in the right apex and a diagnosis 
of pulmonary tuberculosis was made. Symptoms were slowly progressive. In Janu- 
ary, 1934, because of weakness, shortness of breath, and night sweats he was ad- 
mitted to the hospital. Tubercle bacilli were found in the sputums on five occasions. 
He died May 11, 1934, three weeks before the death of his daughter (Case 2). 

Mother, aged thirty-six years (in 1929), was living and apparently well but felt 
‘‘run-down.’’ Blood Wassermann test negative. X-ray picture of chest showed 
evidence of old healed tuberculosis. Epitrochlear nodes were enlarged. 

Six Children: 1. Girl, aged sixteen years (in 1929), not available for examination. 
2. Girl, aged twelve years (in 1929), reported in Case 2. 3. Boy, aged nine years 
(in 1929). Subsequently the tuberculin test was positive at age of ten years and 
x-ray examination of the chest showed hilus tuberculosis. There was a slight gen- 
eralized lymph node enlargement including the epitrochlears, which were the size of 
peas. Health has always been good. 4. Girl, aged eight years (in 1929), reported 
in Case 1. 5. Boy, aged three years (in 1929). He was examined later at the age 
of eight years, at which time he was in good health, with a negative tuberculin 
test. 6. Girl, aged one year (in 1929). Subsequently she had a positive tuberculin 
test and tuberculous pleural effusion following measles at the age of five years. She 
is in good condition at present. 

Past History.—Birth and development as an infant were normal. The only ill- 
nesses were measles and pertussis. The child was apparently in good health until 
the onset of the present condition. 

Present Illness.—About one year before admission to the hospital the mother first 
noticed lumps in the child’s neck. These had slowly grown larger and more numer- 
ous. For the same period of time the left eye had been sensitive to light and had 
been inflamed and swollen periodically. There were no other complaints. 

Physical Ezanimation.—The patient was an intelligent, fairly well-developed but 
poorly nourished child. The skull was normal; the eardrums were normal; there was 
slight nasal discharge. A few teeth were carious. The tonsils were not enlarged. 
There were no lesions on the skin. 


From the Children’s Hospital of Buffalo, New York. 
292 





JACOBSEN: TUBERCULOSIS OF LYMPH NODES 293 


Eyes.—The right eye appeared normal. The left eye was sensitive to light, and 
there was a subacute purulent conjunctivitis. At the periphery of the cornea were 
numerous miliary phlyctenules. The anterior chamber and the iris were normal. 
There was hyperemia of the conjunctival, scleral, and episcleral vessels. 

Lymph Nodes.—aAll the superficial nodes were enlarged. The anterior and pos- 
terior cervicals ranged in size from that of a pea to that of a hickory nut. The sub- 
mentals were the size of walnuts. The axillary and inguinal nodes were definitely 
enlarged. The epitrochlear nodes were both enlarged to the size of hickory nuts 
forming visible prominences at the elbows. All were of firm rubbery consistence, not 














Fig. 1. Fig. 2. 
Fig. 1.—Chest plate of S. M. R. (Case 1) June 6, 1929, showing increased hilus 
shadow. 


Fig. 2.—Chest plate of S. M. R. (Case 1) Sept. 1, 1932, showing apparently active 
tuberculous process extending outward from hilus, 











Fig. 3.—Chest plate of S. M. R. (Case 1) Oct. 4, 1934, showing apparent healing, 
with increased density of the hilus shadows which were present two years before, 
but no cottony appearance to indicate active lesions. There is present, however, a 
round area of infiltration below the left clavicle. 


matted together or adherent to the surrounding tissues, and not tender. The skin 
over them was of normal appearance. 

The lungs were clear to auscultation and percussion. The heart was not enlarged, 
and the sounds were normal, The abdomen was soft, the liver edge palpable just 
below the costal margin, the spleen not felt, and no masses discernible. No ab- 
normalities were noted in the examination of the extremities or genitals, and the 
neurologic examination was negative. 

Laboratory Findings.—(May, 1929.) Hemoglobin, 88 per cent (Sahli); W.B.C., 
8,400. 
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Differential count: Polymorphonuclear neutrophile leucocytes, 64 per cent; poly- 
morphonuclear eosinophile leucocytes, 2 per cent; polymorphonuclear basophile leu- 
eocytes, 1 per cent; lymphocytes, 32 per cent. 

No abnormalities were noted on smear. 

The blood Wassermann test was negative. The tuberculin test (0.1 mg. O.T., 
intracutaneously) was markedly positive, with tender indurated area 5 cm. in diam- 


eter. 
Spinal fluid was clear; no cells were seen; globulin, 0; albumin, slightly positive ; 
sugar, 54.5 mg. per 100 ¢.c.; colloidal gold, 1125210000; Wassermann test, negative. 


The urine was negative. 

The x-ray examination of the chest: Lung fields were clear, but there was widen- 
ing of the mediastinal shadow due probably to enlarged lymph nodes. 

Course.—During the course of a month while the child was under observation in 
the hospital, the temperature was never elevated above norma]. She seemed well 
except for the condition of the eye. This was treated with atropine, dark glasses, and 
irrigations with 1:5,000 solution of mereury oxyeyanide; and, when the acute symp- 
toms had disappeared, the patient was discharged to be followed in the out-patient 
department where desensitization to tuberculin was begun. 

The following doses of old tuberculin were given subcutaneously: 


Dose 1 June 7 O.T. 0.0001 mg. 
Dose : June 10 O.T. 0.0002 mg. 
Dose ; June O.T. 0.0004 mg. 
Dose June 17 O.T. 0.0007 mg. 
Dose ; June If O.T. 0.001 mg. 
Dose 6 June 2% 0.T. 0.002 

Dose 7 June O.T. 0.004 mg. 
Dose 8 June 2 0.T. 0.007 mg. 
Dose 9 July O.T. 0.01 mg. 
Dose 10 July O.T. 0.02 mg. 
Dose 11 July 8 O.T. 0.04 mg. 
Dose 12 July O.T. 0.07 mg. 


On June 19, two days after the child had received 0.0007 mg. of old tuberculin 
subcutaneously, it was noted that the submental lymph nodes had increased in size 
and that groups of nodes in both mastoid regions had become palpable. There was 
no further change observed until July 18, three days after the child had received 
0.07 mg. of old tuberculin subcutaneously, when there was a very slight flare-up in 
the eye (conjunctivitis and lacrimation) and it was noted that the cervical, axillary, 
inguinal, and epitrochlear lymph nodes were much enlarged. Some of these, includ- 
ing the epitrochlear nodes, had grown to nearly double the size they were before the 
start of tuberculin treatment. This accordingly was discontinued, and the right 
epitrochlear gland was excised for biopsy. 

Following this reaction in the lymph nodes, the eye rapidly improved and was soon 
entirely normal. Also the glands gradually, over a period of several weeks, receded 
to their former size. 

When the child was seen on Nov. 28, 1931, sixteen months after the last injection 
of tuberculin, the following note was made: ‘‘The lymph nodes have still further 
decreased in size except for the left epitrochlear node which forms a visible swelling 
at the elbow. The mother states that, in playing, the child frequently bumps it, thus 
causing it to be painful and tender for days after. The child is in excellent condition, 
has had no further trouble with the eyes, and has gained ten pounds in weight.’’ 
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When next seen one year later the child weighed 2% pounds less than at a previous 
visit; the left epitrochlear node was only half its former size, but two nodes were 
palpable in this region. The right elbow was found ankylosed at a right angle as 
the result of cystic degenerative changes in the ends of the humerus and ulna as 
shown by the roentgenograms. There had been little or no pain associated with the 
occurrence of this condition. 

On June 15, 1932, x-ray examination revealed cystic changes in the following 
bones: right humerus, ulna and tibia, most of the metacarpals and phalanges of both 
hands, first and second phalanges of the right great toe, left humerus, ulna, radius, 
tibia, and several metatarsals. The child was sent to the J. N. Adam Memorial State 
Tuberculosis Hospital. 

On March 16, 1933, the left elbow became enlarged and hot to touch, and a fusi- 
form swelling of the left third finger appeared. . The latter was incised, and no pus 





HH 











Fig. 4. Fig. 5. 


Fig. 4.—Right elbow of S. M. R. (Case 1) Oct. 19, 1933. Note the appearance of 
the bones having been crushed together, with obliteration of the joint and ankylosis. 
There is marked decalcification and a peculiar honeycomb appearance of the bones. 

Fig. 5.—Right elbow of S. M. R. (Case 1) Aug. 15, 1934. Note the marked im- 
provement in density of bone as compared with that in Fig. 4. 


but a pinkish material resembling granulation tissue was obtained from the bone. A 
guinea pig was inoculated with an emulsion of this tissue. The animal was killed 
and autopsied at the end of one month; no evidence of tuberculosis was found. 


On May 21, 1933, a tuberculin test at J. N. Adam Hospital was recorded as nega- 
tive. (In 1929 tuberculin test had produced a large swollen tender area on the 
arm.) 

On Aug. 22, 1933, the child was discharged from the sanitarium after fourteen 
months of treatment. During this period she had been quite well except for the 
finger which had been incised and which still oozed a bit at the time of discharge, and 
for the short period during which the left elbow was swollen and tender. At no 
time had she had any fever or cough, nor had the phlyctenular conjunctivitis recurred. 

On Oct. 19, 1933, four and one-half years after first observation, the child was in 
good physical condition, except for the stiff elbow and finger. Moderate general 
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lymph node enlargement was still present, practically unchanged from the condition 
as noted two years previously. The left epitrochlear node was 1.5 cm. in diameter 
with two smaller nodes in close proximity. X-ray plates showed slight increase in 
amount of involvement of bones over that present sixteen months previously. There 
was no pain or functional disturbance in spite of the extensive bone changes as re- 
vealed by x-ray. Blood calcium was 11.77 mg. Tuberculin test (0.1 mg.) was posi- 


tive. 





Note for 


In many places the cystic areas have 








(Case 1) Oct. 19, 1933, showing the cystic areas in almost every 
proximal phalanx of the fourth finger and the swelling of the 
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been filled in, and there is a tende 
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Note the enlargement of the 


Fig. 6.—Rictht hand of S. M. R. 
Fig. 7.—Right hand of 8S. 


bone. 








soft tissues around it. 





On Aug. 15, 1934, the child was still in good condition. The finger had stopped 
draining, and the swelling had disappeared. X-ray pictures for the first time showed 
definite improvement in the bone lesions. The proximal phalanx of the third finger 
of the left hand was partially restored to normal outline, and several of the smallest 
eysts had been entirely replaced by bone of normal appearance in the x-ray picture. 

On Aug. 17, 1934, the child had what were described as two convulsions along with 
slight fever. No cause was found. At this time laboratory findings were as follows: 
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The blood calcium content was 11.8, and the blood phosphorus level was 4.5. The 
spina] fluid was under increased pressure; 3 cells; globulin negative; sugar, 60.8; 
colloidal gold curve, 112332100. 

On Oct. 2, 1934, the convulsions recurred, and again the child was admitted to the 
hospital for a few days. Findings were as before including spinal fluid findings and 
colloidal gold curve, 1123210000. No symptoms were noted, and she was again sent 
home apparently well. 

On Nov. 1, 1934, the child was readmitted to the hospital with a fever of 104° F. 
During the month at home the abdomen, which always on previous occasions had been 
rather scaphoid, had become distended and gave a doughy resistance on palpation. 
There were no complaints, but the temperature chart over a period of one month 
showed a drop to normal in the morning and an evening rise to about 104° F. each 
day. A diagnosis of tuberculous peritonitis was made. The child became progres- 
sively weaker and more emaciated; death occurred on Feb. 11, 1935. The duration 
of her illness from the onset of phlyctenular conjunctivitis was seven years. 


Autopsy Findings 


Inmgs.—There were several small fibrous calcified foci near the hilus in the left 
upper and left lower lobes and in the upper third of the right upper lobe. 

There were extensive cheesy fibrous changes with scattered areas of calcification 
in the interlobar bronchopulmonary lymph nodes and in the upper tracheobronchial 
nodes, especially marked on the left side. There was extensive fibrous and fibrous 
cheesy peribronchial tuberculosis, mostly bronchogenic, in all lobes, with a few more 
recent cheesy pneumonic foci, one of which in the left upper lobe showed beginning 
cavity formation and was about walnut sized. Both lungs were covered completely 
with adhesive pleuritis. 

There was chronic fibrous cheesy tuberculous peritonitis with complete adhesions 
of al] intestinal loops with each other and with the parietal peritoneum. 

The liver was unusually large, with complete steatosis and amyloidosis, and with 
many partly confluent tubercles in the capsule the size of peas or small beans. There 
were several bean-sized tubercles in the liver around bile ducts. There was very 
marked tuberculous lymphadenitis of the mesenteric periaortic and pelvic nodes. They 
were almond sized and on section showed many huge cheesy conglomerate tubercles; 
some showed complete caseation. Smears from these showed a moderate number of 
acid-fast bacilli. 

There were several large tubercles in the kidneys, adrenals and spleen. 

There were distinct endocardial fibrosis of the left ventricle and very slight 
atheromatosis of the mitral valve. 

Material containing acid-fast bacilli was cultured on potato medium and was also 
injected into guinea pigs and rabbits. A good growth was obtained on culture; the 
guinea pig died in six weeks of generalized tuberculosis; the rabbit was unaffected. 
This evidence would seem to indicate that this is a human strain of tubercle bacillus. 
Its characteristics are being studied further and tuberculin is to be prepared from 
it for experimental use in an effort to discover some peculiarity which might account 
for the unusual type of lesion produced in these two sisters. 


Case 2.—P. R. (Sister of 8. M. R., Case 1), negro girl aged thirteen years, was 
admitted to the Children’s Hospital May 7, 1929, complaining of pains in ankles and 
shoulders. She died June 1, 1934. 

Past History.—Her birth was normal, and the early history was negative for facts 
bearing on the present condition. The only infectious diseases were measles and 
pertussis in early childhood. Sore throats were rare, and there had never been rheu- 
matic fever or chorea. 
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Present Illness.—The patient had been apparently in good health until November, 
1928 (six months before admission to the hospital), when she began to complain of 
pain in the ankles. These became swollen from time to time, particularly in the 
evening after walking. Later the knees and shoulders also became painful. There 
was a frequent nonproductive cough. Epistaxis occurred about twice a week. There 
was a slight shortness of breath on exertion, and child complained of being tired. 
The mother had not ‘‘taken any particular notice of lumps in her neck.’’ 

Physical Examination.—The patient was a thin, underdeveloped negro girl in no 
diseomfort; moderate exertion caused some slight respiratory difficulty. Head, eyes, 
ears, nose, and mouth were normal. Tonsils were small. There were no lesions on the 
skin. 

Lymph Nodes.—There were chains of nodes in the anterior and posterior cervical 
triangles varying in size from that of an almond to that of a walnut. The axillary 
nodes were palpable on both sides. The epitrochlear nodes were the size of hickory 
nuts. The inguinal nodes were slightly enlarged. The nodes were not painful or 
tender; they were firm in consistency and not matted together or adherent to the 
surrounding tissues. 

The lungs were clear to percussion and auscultation, the breath sounds puerile in 
type. There were no rales. The area of mediastinal dullness was wide. The heart 
was slightly enlarged; the apex was in the fifth interspace at the nipple line. There 
was a blowing systolic murmur at the apex transmitted to the axilla. The second 
pulmonic sound was loud and booming, with reduplication. There was no murmur at 


the base. 
The abdomen was scaphoid in type; the spleen was not palpable; and the liver 
was 2 em. below the costal margin. The genitals were normal. The extremities were 


normal in appearance except for markedly flat feet and slight puffiness of the ankles, 


not due to edema. The patient complained cf some pain in the ankles and knees, 
but except for the slight swelling of the ankles no objective changes were noted in 
any joints. 

Laboratory Findings.—Hemoglobin, 82 per cent (Sahli); R.B.C., 5,815,000; 
W.B.C., 6,800. 

Differential count showed polymorphonuclear neutrophile leucocytes, 48 per cent; 
polymorphonuclear eosinophile leucocytes, 12 per cent; lymphocytes, 36 per cent; 
large monocytes, 4 per cent. 

The urine: Negative. 

The Wassermann test was negative (on four occasions) and after one dose of 
sulpharsphenamine. 

The blood culture was negative. 

The sputum showed mixed flora. No tubercle bacilli were found on repeated 
examination. 

The Widal test showed no agglutination to B. typhosus and B. paratyphosis A 
and B. 

The stool contained no parasites or ova. 

The spinal fluid was clear; 3 cells per cu. mm.; albumin, slightly positive; 
globulin, slightly positive; sugar, 55.5 mg. per 100 ¢.c.; Wassermann test negative; 
colloidal gold curve, 00000000. 

Tuberculin tests (intradermal) were as follows: 


Three tests, dose 0.1 mg. negative 
One test dose 1.0 mg. negative 
One test dose 2.0 mg. negative 
One test dose 5.0 mg. negative 
One test dose 10.0 mg. negative 





JACOBSEN: TUBERCULOSIS OF LYMPH NODES 299 


This tuberculin was known to be potent, the same solution giving strongly posi- 
tive tests on other children both before and subsequent to the tests on this patient. 
A fresh preparation of bovine tuberculin of known potency was then obtained, and 
three tests performed, doses 0.1, 1.0 and 2.0 mg., respectively, all negative. The 
tests were made at irregular intervals over a three-and-one-half-year period, the last 


being performed in January, 1933. 


X-ray findings: The right antrum showed slight cloudiness. The chest pictures 
showed that the heart was normal in size and shape. There were several large 
globular shadows in the upper mediastinum and increased infiltration at the roots of 


the lungs. 

Course.—The child remained in the hospital for two months during which time she 
was kept in bed. There were periods of fever when the temperature would vary 
between 100° and 103° F. for several days, with intervening afebrile periods of 











Fig. 8. Fig. 9. 


Figs. 8 and 9.—Two of four magnifications of epitrochlear lymph node removed 
from P. R. (Case 2) Aug. 27, 1929. Note in Fig. 8 the almost complete replacement 
of normal lymph tissue by tubercles. 


about a week’s duration, and she complained of joint pains from time to time. How- 
ever, the shortness of breath gradually disappeared, and the general condition im- 
proved until she was discharged from the hospital after a stay of three and a half 
months. 

A diagnosis of probable rheumatic fever with involvement of the heart was made 
but the presence of the large globular shadows in the upper mediastinum was 
thought to indicate enlarged lymph nodes as a possible contributing factor in caus- 
ing the shortness of breath. 

On Aug. 27, 1929, the left epitrochlear lymph node was excised for biopsy. 

On Nov. 7, 1930, one and one-half years after first visit, the child was readmitted 
in the upper abdomen 


” 


to the hospital with the complaint of a feeling of ‘‘ fullness 
after meals. During two weeks in the hospital there was no fever, no pain. The 
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lymph nodes were unchanged. No murmurs could be heard over the heart. The liver 
edge could be felt 3 em. below the costal margin. 

In January, 1933, the tuberculin test (5 mg. intracutaneously) was negt tive. 

From Feb. 16 to June 4, 1933, the child was in the J. N. Adam Memorial Hospital 
for Tuberculosis. There was no fever while she was there. The liver enlarged 
steadily, and there was some edema. The condition did not improve with this pro- 
longed rest, and the lack of respiratory embarrassment did not seem consistent with 
the idea that the liver was enlarging because of chronic passive congestion secondary 
to heart failure. 

On Oct. 19, 1933, four and one-half years after first visit, the child was up and 
about, with very little shortness of breath, but had vague pains in the legs and 
back. The mother said that she was quite edematous when she returned from the 








Fig. 10. 


Figs. 10 and 11.—Two other magnifications of epitrochlear lymph node removed 
from P. R. Note giant cells. The epitrochlear lymph node removed from S. M. R. 
(Case 1) showed a pathological picture identical with that in Figs. 8 to 11. 


sanitarium but that there was prompt improvement as soon as she got up and 
around. The heart was larger; there was a blowing systolic murmur at the apex, and 
no diastolic murmur. The liver edge was well below the umbilicus producing tre- 
mendous protrusion of the abdomen. Very slight edema was demonstrable over the 


shins. 

There was no change in her general condition until the middle of May, 1934, 
when she became listless. Because of severe headache she was brought to the hos- 
pital on May 31 and died the following day. Spinal fluid was clear, with 240 cells 
predominantly lymphocytes, albumin and globulin one-plus. Many acid-fast bacilli 
were found in the web which formed on standing. 

Autopsy was not permitted, but the undertaker was allowed to remove the spleen 
and one kidney. These he unfortunately put promptly into preserving fluid so that, 
when they finally arrived at the hospital, animal inoculation was not possible. 
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PATHOLOGIC REPORTS 


Biopsy of Epitrochlear Lymph Nodes.—Aug. 27, 1929. (Nodes from both pa- 
tients are identical in appearance.) The histologic picture of the lymph node is that 
of a very typical tuberculosis of the so-called fungous type without caseation. Through- 
out the lymph node are a great many confluent epithelioid cell tubercles, some of 
which show also typical Langhans’ giant cells. Only a few show in their centers 
very slight necrosis already in the stage of beginning organization. The markings 
of the lymph node are almost completely obscured by these tubercles which at times 
form large confluent masses, especially in the medulla. In the capsule of the lymph 
node there are also occasional small tubercles. Diagnosis: Typical tuberculosis with- 
out caseation. (Kornel Terplan, M.D.) 

Animal Inoculation.—A portion of each lymph node was ground up, and part 
injected into a rabbit and part into a guinea pig. No lesions developed in either. 

Postmortem Material Obtained in Case 2, June 1, 1934.—The spleen contained 
numerous pinhead to split pea sized caseous tubercles. One kidney showed a few 
pinhead-sized tubercles and numerous pitted scars of the cortex. Avid-fast bacilli 
were found in direct smear from the tubercles. 





Fig. 12. Fig. 13. 
Fig. 12.—Chest plate of P. R. (Case 2) May 15, 1929, showing a somewhat en- 
larged heart and globular shadows in mediastinal region. 


Fig. 13.—Chest plate of P. R. (Case 2) Oct. 19, 1933, showing tremendous en- 
largement of heart shadow. 


DISCUSSION 


During the early period of observation of these two children the diag- 
nosis of tuberculosis, in spite of the typical histologic picture in the ex- 
eised epitrochlear nodes, was regarded with considerable skepticism be- 
cause of the negative tuberculin test in Case 2, the failure to demonstrate 
tubercle bacilli in stained preparations of the lymph nodes, and the un- 
successful attempts to infect ordinary laboratory animals by inoculation 
with material from the lymph nodes. We were inclined to the same 
opinion as that recently voiced by Bayer’ who, in reporting a similar 
ease which had been under his observation for four and one-half years, 
summarized his views as follows: 

‘*The impression is gained by the author that the findings obtained in 
these cases speak more against than in favor of a tuberculous etiology. 
The individual expressions of the disease (sarcoid, osteitis, changes in the 
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soft tissues of the fingers, enlargement of the glands of the hilus, leuco- 
penia) belong, no doubt, to a special disease form.’’ There were a num- 
ber of reasons, however, for disregarding our negative findings. The 
tubereles were of the typical ‘‘hard’’ variety in which, even when pro- 
duced by typical virulent human bacilli, organisms are exceedingly dif- 
ficult to find. In the tubercles of lupus, which are exactly like these, it is 
rare to discover organisms even when they are easily demonstrable in 
caseating lung lesions in the same individual; and in many cases guinea 
pigs and rabbits survive inoculation with noneaseated material without 
infection. It is true that other organisms than the tubercle bacillus ean 
produce lesions somewhat similar to these. Coecidia can infect lymph 
tissue, but they are easy to see in stained sections. Syphilis is sometimes 
confused microscopically with tuberculosis, but hardly with the picture 
we have here. Furthermore Wassermann tests on all members of the 
family were repeatedly negative, and there was no other evidence of this 
disease. In abortus infection, bacilli are also hard to find, but guinea 
pigs are easily infected and the clinical course in these patients did not 
resemble that of abortus infection. 

As time passed, clinical evidence which pointed more and more 
strongly to tuberculosis gradually accumulated. One child (Case 1) had 
phlyetenular keratoconjunctivitis, an affection now generally admitted 
to be a manifestation of tuberculosis. In this patient there occurred a 
temporary rapid increase in size of the lymph nodes during the attempt 
to desensitize her to old tubereulin, an event which could be explained 
only in terms of a specific reaction in tuberculous adenitis as noted by 
Warthin.« A younger sister at the age of five years had a positive 
tubereulin test and developed pleural effusion which finally spontane- 
ously disappeared. The finding of the bone lesions in Case 1 added an- 
other bit of evidence. Not until after the death of P. R. (Case 2) was 
it learned that the father, who had always lived with his family, had 
pulmonary tuberculosis, of which he died at the Buffalo City Hospital a 
few weeks before the death of his daughter. The final proof of the tuber- 
culous etiology was the finding of tuberele bacilli widely distributed in 
the bodies of both patients at postmortem examination. 

The lesions of the bones in Case 1 correspond closely to those first 
deseribed in 1920 by Jungling* under the name of ‘‘osteitis tuberculosa 
multiplex eystica.’’ The characteristics of the disease are as follows: 
(1) onset during youth or childhood, (2) localization in the bones of the 
hands and feet, (3) an insidious benign course with some tendency to 
heal, (4) absence of functional disturbance and relative lack of symp- 
toms, (5) frequent association with lupus pernio and Boeck’s sarcoid. 
The most characteristic finding is the x-ray picture of the bones. The 
involved bones show peculiar cystic rarefied areas. These have a web- 
like structure, the size of the individual spaces in the web varying from 
that of a pinhead to that of a bean. In some instances it is a uniform 
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fine reticular structure, in others quite a coarse, irregular mesh. The 
phalanges are often diffusely enlarged, and the compact bone is com- 
pressed to paper thinness. The periosteum and joints are not involved. 
The fusion of the elbow joint in Case 1 may be considered the result of 
probable trauma, inasmuch as no other instance of joint involvement has 
been recorded. The predilection for the metacarpals, metatarsals, and 
phalanges as sites of involvement is a helpful diagnostic feature. His- 
tologically these rarefied areas are not true cysts, but simply localized 
areas of tuberculous granulation tissue replacing the bone, a fact which 
led Jungling* in his second communication to modify his original descrip- 
tive term ‘‘eystica’’ to ‘‘eystoides.’’ 

Recent reviews of the literature’ show that the majority of the re- 
ported cases have occurred in association with lupus pernio but a num- 
ber of cases have shown no skin lesions of any kind. In addition to the 
typical examples of this condition, a search of the literature yields some 
eases of cystic tuberculosis of the bones which probably should not be 
placed in this group as, for example, those of Jessen® occurring in elderly 
individuals in which the cystic lesions were localized in the large joints, 
with much pain, with involvement of the periosteum, and with a tendency 
to progression even to suppuration. While these are examples of cystic 
tuberculosis of the bone they are obviously quite different from those of 
Jungling. 

Sauer’s’ and Van Alstyne’s and Gowen’s® cases are practically identi- 
eal with those of Jungling except for the fact that many of the larger 
bones of the skeleton were involved although the bones of the hands and 
feet appeared to be sites of predilection. Our own case is similar to these, 
and we feel that limitation of the involvement to the bones of the hands 
and feet is in no way an essential feature of the disease. The patient of 
Sanes and Smith* had only two foci, one at the lower end of the right 
fibula and one in the lower end of the left tibia, with no involvement of 
the bones of the hands and feet, and yet roentgenologically and histologi- 
eally this case seems to be essentially the same as those of Jungling. The 
age of their patient (fifty-six years) may be the factor responsible for 
the atypical distribution of the lesions. 

Changes in the bones were present in only one of our patients. Both, 
however, were affected with a condition of which there are very few 
authentic examples in medical literature, generalized tuberculous lym- 
phadenitis. The earlier reports of possible examples of this type of 
tuberculosis are so confused with Hodgkin’s disease and leucemia that 
it is impossible to be certain of their identity. And relatively few of 
the more recent publications present convincing proof of the etiology of 
the lymphadenopathies described. Most of the recorded cases have been 
ushered in by an acute febrile attack®" after which they have followed 
a chronic, slowly progressive course usually to a fatal termina- 
tion.® ** 7% 1% 3° A few have run an acute course with recovery.** In 
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our own cases there was a definite reduction in size of most of the lymph 
nodes during the five- and six-year periods of observation, and up until a 
relatively short time before death both patients seemed to be recovering. 
Patient 1 gave no history of symptoms suggestive of an acute attack of 
tuberculous adenitis; in fact, at no time before the onset of the terminal 
peritonitis was an elevation of temperature noted. Nor was there a his- 
tory of any febrile illness during the year previous to her first visit to 


the hospital, 

Patient 2, however, during her two months’ stay in the hospital five 
years previous to her death had an irregularly elevated temperature and 
was obviously ill. The mother stated that the child had been ‘‘ailing’’ 
for six months. At this time, because of the cardiae embarrassment and 
the joint pains, the fever was ascribed to rheumatic infection, but it 
seems not unlikely that this was the result of tuberculosis. During the 
last four years of her life, however, until the onset of her brict terminal 
illness, on every occasion when her temperature was taken, including a 
three-and-one-half-month period in a hospital for tuberculosis, she was 
afebrile. 

In both of these patients when first seen, the outstanding lesion was the 
lymphadenopathy found in every region of the body accessible to palpa- 
tion and in the mediastinum by x-ray examination. The nodes remained 
at all times discrete and of rubbery consistency, and none ever softened 
to produce an abscess. Over a period of years in both cases they 
gradually decreased in size until in most regions they became no more 
than palpable. 

The discovery of foci in the bones in Case 1 seemed to offer satis- 
factory explanation for the lymph node involvement, i.e., by direct 
lymphatic drainage, particularly for such unusual sites of tuberculous 
infection as the epitrochlear nodes. The skeleton of the sister (Case 2) 
was then completely x-rayed but no sign of bone lesions was noted any- 
where, Nor was clinical evidence of involvement of the bones observed in 
any of the reported cases of generalized tuberculous lymphadenitis al- 
though x-ray pictures, of course, were not taken. 

It is conceivable that in Case 2 there had been early small bone lesions 
in the hands which through lymphatic drainage had led to the epitroch- 
lear node involvement and later healed. Evidence of at least partial 
resolution of bone lesions with return to a normal x-ray picture in some 
phalanges is found in Jungling’s first ease and in our Case 1; and in 
the youngest case of cystic tuberculosis of the bones on record'* (one- 
year-old child) large lesions of the long bones so completely resolved 
over a period of twelve months that they could no longer be demonstrated 
by x-rays. This conception would make it unnecessary to assume that 
generalized tuberculous lymphadenitis results either from showers of 
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tubercle bacilli carried directly to the nodes by the blood stream (instead 
of by the usual lymphatic route) or by passage of bacilli against the 
stream of lymph flow from more central to more peripheral lymph 
nodes. 

It will be of interest to determine whether there are any peculiarities 
of the strain of tubercle bacillus which was recovered and cultured. The 
fact that two individuals living in contact with one another have both 
developed the same unusual type of lesions suggests that the atypical 
nature of the disease is due to the characteristics of the invading organ- 
ism, rather than to any peculiarity of resistance on the part of the host. 
The literature contains reports of many strains which do not fit into our 
ordinary concepts of bovine and human and avian. Peculiar strains are 
not so rare when looked for, and this may be such a one. 

One of the puzzling clinical features of Case 2 was the tremendous 
enlargement of the liver. The possibility of a tuberculous involvement 
of the capsule of the liver and also of the pericardium was considered. 
But in Case 1, in which the hepatic enlargement was by comparison 
slight, the finding of marked amyloidosis of the liver makes it seem 
probable that the same condition existed in both. 

An extraordinarily interesting finding is that of the negative tubercu- 
lin test in Case 2. It is firmly believed by some, and supported by animal 
experimentation, that certain individuals with tuberculosis fail to develop 
allergy to an appreciable degree.*° It is reported that the tuberculin 
test may be negative in lupus pernio, Boeck’s sarcoid, and osteitis mul- 
tiplex cystoides, as for example in Jungling’s Cases 2, 3, 7, and 9. These, 
however, and most of the other similar cases in the literature, were tested 
by the relatively insensitive Pirquet method, and it is by no means as- 
sured that intradermal tests with the stronger dilutions would likewise 
have failed to produce positive reactions in these individuals. With the 
Mantoux test, except the false negative reactions during the acute stage 
of some of the febrile diseases and in moribund patients and those with 
overwhelming infections (even these will react if sufficiently high doses 
of tuberculin are given), we have never seen another case of proved 
tuberculosis in a child who persistently gave a negative tuberculin test. 
The material upon which this is based includes every child admitted over 
a period of nine years to a two-hundred-bed children’s hospital where 
routine tuberculin tests are performed. Students of childhood tubercu- 
losis with far greater experience, including Dr. Edwards A. Park,” Dr. 
Henry J. Gerstenberger,”* and Dr. Charles Hendee Smith," have re- 
ported that no case of tuberculosis has been observed by them in which 
the tuberculin test was consistently negative. Our case thus assumes 
importance in that the repeated failure over a period of years to produce 
a positive reaction to Mantoux tests in doses ranging up to 10 mg., per- 
formed with proved potent tuberculin, both human and bovine, on a 
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child known to be harboring an active tuberculous infection (as shown by 
the biopsy of an epitrochlear lymph node five years before death and the 
final demonstration of the tubercle bacillus in spinal fluid and spleen) 
establishes the fact that it is possible for the tuberculin test to remain 
permanently negative in the presence of active tuberculous infection. 


One might be tempted to explain both the negative skin test in this 
child and failure of the lymph nodes to break down on the grounds that 
this strain of organisms produced an unusually low degree of allergy. 
But her sister with identical lesions in the lymph nodes had also phlye- 
tenular keratoconjunctivitis, a condition considered dependent upon a 
very high degree of allergy; and in this child the presence of the ex- 
pected high degree of allergy was borne out by the markedly positive 
tuberculin test. On the other hand, the absence of a positive skin test in 
Case 2 obviously indicated neither lack of resistance on the part of the 
body nor an overwhelming infection since the child lived five years after 
the first test before suecumbing to tuberculous meningitis. 

This case is of particular interest as a bit of evidence in the contro- 
versy regarding the relation of allergy to immunity in tuberculosis. The 
traditional view is that ‘‘immunity is achieved by allergy’’ or that 
‘allergy is an index of immunity.’’ Opie®* deviates from this widely 
held belief by holding that there is no evidence to indicate that sensitiza- 
tion is essential to protection. He believes that each is dependent on fac- 
tors peculiar to itself but still maintains that ‘‘sensitization is insepara- 
bly associated with immunity.’’ Rich?®® goes farther when he states that 
‘*it is by no means established that they are invariably coexistent.’’ Our 
ease showed the type of lesion which develops in experimental animals 
whose immunity has been raised to a high level—the ‘‘hard’’ tubercle 
composed chiefly of epithelioid cells with little or no caseation. In spite 
of the fact that the child eventually suecumbed to tuberculosis, the 
course of the disease was such as to indicate a fairly high degree of 
resistance to the tubercle bacillus, for after tuberculous foci had been 
established throughout her body, this child survived for five years in 
spite of the most appalling living conditions and lack of adequate food 
and rest (except during her brief period of hospitalization). Yet sen- 
sitization or allergy to the tuberele proteins contained in old tuberculin 
was entirely absent. Thus, while immunity and allergy almost invaria- 
bly appear about the same time after infection and are coexistent there- 
after, the discovery of a ease like this may perhaps add weight to the 
view that immunity and allergy in tuberculosis are separate and distinct 
phenomena. 

SUMMARY 


A detailed report is given of two cases of the rare condition, general- 
ized tuberculosis of the lymph nodes. In one of these there was associated 
multiple eystie tuberculosis of the bones (Jungling). 
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FURTHER OBSERVATIONS ON THE COMPARATIVE ANTI- 
RACHITIC VALUE OF CRYSTALLINE VITAMIN D 
ADMINISTERED IN MILK, CORN OIL, OR 
IN PROPYLENE GLYCOL 


J. M. Lewis, M.D. 
New York, N. Y. 


N A PREVIOUS communication’ on the comparative antirachitic 

value of crystalline vitamin D incorporated in milk and in corn oil, 
it was shown that the daily administration of 243 U.S.P. X (revised, 
1934) units (90 Steenbock units) of erystalline vitamin D distributed in 
24 ounces of milk brought about excellent healing in all of nine infants 
with active rickets, whereas a similar number of units of crystalline 
vitamin D administered in 6 drops of corn oil failed to bring about satis- 
factory results in a comparable group of rachitie infants. The curative 
effect of the daily administration of 2,430 U.S.P. units (900 Steenbock 
units) of crystalline vitamin D in an oily solution was satisfactory but 
not quite so good as that which was observed with 243 U.S.P. units in 
milk. The results, therefore, of this study indicated that crystalline 
vitamin D is more effective, from the standpoint of rat units, when it 
is given in the daily ration of milk than when administered in a few 
drops of oil. An explanation was thus offered for the greater effective- 
ness, unit for unit, of irradiated milk and yeast milk as compared with 
viosterol (a solution of irradiated ergostercl in oil). 

The previous study involved infants having active rickets, and conse- 
quently only the curative properties of erystalline vitamin D could be 
tested. The present investigation was undertaken (1) to determine the 
dosage of crystalline vitamin D necessary to prevent infantile rickets 
and (2) to investigate, from a prophylactic poimt of view, the question 
of the influence of the menstruum on the effectiveness of the antirachitic 
factor. This study differed from the previous investigation also in that 
the antirachitie effectiveness of a prc»ylene glycol solution of erystalline 
vitamin D was determined in orde: to find out whether this solvent 
brought about better utilization of crystalline vitamin D than did corn 
oil. In the previous study, as well as in this investigation, a propylene 
glycol solution of crystalline vitamin D was added to milk to bring about 
a uniform distribution of this antirachitie substance in milk. The ques- 
tion arose as to whether propylene glycol rather than milk was respon- 
sible in the previous study for the more favorable results obtained when 
erystalline vitamin D was incorporated in milk. 

Aecordingly, it was decided to distribute, at the beginning of the 
winter, a large number of infants among the following groups, and to 
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compare at the end of the winter, the incidence of rickets in these various 
groups: 


Group 1, infants receiving 145 U.S.P. units of crystalline vitamin D 
in milk. 

Group 2, infants receiving 145 U.S.P. units of crystalline vitamin 
in corn oil. 

Group 3, infants receiving 145 U.S.P. units of crystalline vitamin 
in propylene glycol. 

troup infants reecciving 290 U.S.P. units of erystalline vitamin 
in milk. 

Group infants reeeiving 290 U.S.P. units of erystalline vitamin 
in corn oil. 

Group infants receiving 290 U.S.P. units of crystalline vitamin 
in propylene glycol. 

Group 7, infants receiving 1,450 U.S.P. units of erystalline vitamin D 
in corn oil. 

Group 8, infants serving as controls. 


The study was carried out in the Department of Health Baby 
Health Stations of New York City, and I am indebted to the Commis- 
sioner, Dr. John Rice, for his cooperation in this project. During the 
month of December, 441 infants, ranging in age from two weeks to 


five months, were examined and placed among the aforementioned 
groups. The wrists of those infants manifesting moderate or marked 
enlargement of the costochondral junctions were roentgenographed to 
determine whether rickets was demonstrable by roentgen ray examina- 
tion. If roentgenologie changes characteristic of rickets were observed, 
such infants were excluded from the study which. as stated above, was 
essentially a preventive one. 


It was necessary to utilize the roentgenologic criterion in establishing 
the diagnosis of rickets because it is most difficult, and often impossible, 
to make a diagnosis of active rickets merely by physical examination. 
It is common experience to observe infants who have moderate, or even 
marked, beading of the ribs but nevertheless reveal no evidences of 
rickets by chemical examination of the blood or even by roentgenologic 
examination of the long bones. This point of view has also been empha- 
sized recently by Tisdall and by Eliot. 

The groups receiving crystalline vitamin D in oil or in propylene 
glyeol included many nursing infants. In view of the fact that breast- 
fed infants do not develop rickets as frequently as artificially fed in- 
fants, it was felt that, if the groups of infants receiving crystalline 
vitamin D in these solvents showed higher incidences of rickets than the 
groups receiving crystalline vitamin D in milk, one could be more con- 
vineed that with the administration of this antirachitie substance in 
milk, a greater degree of utilization of crystalline vitamin D is brought 
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about. In addition, it was thought advisable to obtain some information 
concerning the prophylactic dosage of crystalline vitamin D for breast- 


fed infants. 

The incorporation of erystalline vitamin D in milk was made in the 
laboratory shortly before the delivery of the milk to the homes of the in- 
fants. As stated previously, a propylene glycol solution of crystalline 
vitamin D was used in order to bring about a uniform distribution of 
this antirachitie substance in milk. Mothers were given formulas for 
milk mixtures which did not contain more than 28 ounces of milk, as 
the number of units of erystalline vitamin D in this quantity of milk 
was comparable to the number of units given in oil or in prepylene 
glycol.* Throughout the greater part of the experiment, a large propor- 
tion of infants receiving crystalline vitamin D in milk took less than 
28 ounces of milk. This was compensated for by the fact that toward 
the end of the experiment, in spite of instructions to the contrary, 
several babies were given one quart of milk daily. 


TABLE I 


THE DISTRIBUTION OF NEGRO INFANTS AS WELL AS BREAST-FED, BREAST- AND BOTTLE- 
Fed, AND BorrLe-FEeD INFANTS AMONG THE VARIOUS GROUPS, 
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The mothers were instructed to give 7 drops of the oily or of the 
propylene glycol solution in 14 teaspoonful of orange juice or water. 
These preparations were well taken by the infants. The infants were 
followed closely at the Baby Health Stations and also in their homes 
where they were seen on an average of twice a month by a nurse. If 
there was any doubt that a mother could not be relied upon to carry 
out Instructions, her infant was excluded from the study. 

The investigation was terminated at the end of April, during which 
month, as well as during the latter part of March, roentgenograms were 
taken of the wrists of all infants to determine the presence of rickets. 
Although we began with 441 infants in December, only 355 were fol- 
lowed through to the end of the investigation, the remaining 86 having 
been excluded for various reasons, as for example, lack of cooperation, 


*I am indebted to Dr. Charles W. Hooper for supplying the preparations of crys- 
taline vitamin D and also for carrying out biologic assays of these preparations. 
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moving out of the district, illness, ete. Of the 355 infants, 188 or 55 per 
cent were negroes, and it may be seen from Table I that they were quite 
evenly distributed among the various groups. The majority of the other 
infants were of Puerto Rican or Italian extraction. Table I also illus- 
trates the number of breast-fed and artificially fed infants in the various 
groups. 


RESULTS 


The results of this investigation may be gleaned from Table II. It 
may be noted that the infants who received approximately 145 U.S.P. 
units of crystalline vitamin D in milk developed rickets less frequently 
than those who received a similar number of units in corn oil or in 
propylene glycol. Three of the 58 infants receiving 145 U.S.P. units 
in milk developed rickets, whereas 6 of the 41 infants receiving 145 units 
in corn oil and 6 of the 44 infants receiving 145 units in propylene 
glyeol showed roentgenologie evidences of rickets at the end of the 
study. The incidence of rickets in the ‘‘milk group’’ was 5.1 per cent, 
in the ‘‘oil group,’’ 14.6 per cent, and in the ‘‘ propylene glycol group,’’ 
13.6 per cent. None of the infants receiving crystalline vitamin D in 
milk developed moderate or severe rickets, whereas 2 in the ‘‘oil group’’ 
and 1 in the ‘‘propylene glycol group’’ manifested the more severe form 
of this disorder. 

TABLE IT 
COMPARISON OF THE INCIDENCE OF RICKETS AMONG INFANTS RECEIVING ‘‘CRYSTAL- 
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On surveying the data concerning 290 units of crystalline vitamin D, 
it will be seen again that the infants receiving crystalline vitamin D in 
milk showed a lower incidence of rickets than those receiving a similar 
unitage of crystalline vitamin D in oil or in propylene glycol. Of 51 
infants in the ‘‘milk group,’’ 1 developed rickets, whereas of 52 infants 
in the ‘‘oil group,’’ 5 manifested roentgenologie signs of rickets at the 
end of the investigation. Of 45 infants receiving 290 units of crystalline 
vitamin D in propylene glycol, rickets developed in 5 instances. The in- 
eidence of rickets in the ‘‘milk group’’ was 1.9 per cent; in the ‘‘oil 
group,’’ 9.6 per cent; and in the ‘‘ propylene glycol group,’’ 11.1 per cent. 
No infant receiving crystalline vitamin D in milk developed moderate 
or marked rickets, whereas 3 receiving crystalline vitamin D in oil, 
and 1 receiving crystalline vitamin D in propylene glycol developed 
more advanced forms of rickets. 

Of the 42 infants who received 1,450 U.S.P. units of erystalline vitamin 
D in corn oil, 1 infant developed rickets, an incidence of 2.4 per cent. 
This single exception was a negro infant who developed a mild form of 
rickets. This dosage of crystalline vitamin D in oil is comparable to 
7 drops of viosterol (250D). 

Twenty-two infants served as controls, having received no antirachitic 
agent from December until April. Of these infants, 8, or 36.3 per cent, 
developed rickets. It is interesting to mention that 13 of these 22 in- 
fants were negroes, and that none of the white infants manifested 
rickets, whereas 8 of the 13 negro infants developed evidences of 
rickets as noted by roentgen ray examination. In other words, the 
incidence of rickets among the negro infants was 62 per cent. This 
experience emphasizes the importance of including negro infants in 
studying the preventive value of an antirachitic agent. 

It should also be mentioned in this connection that of the 27 infants 
who received crystalline vitamin D in various dosages (Groups 1 to 7) 
and developed rickets, 21, or 78 per cent, were negro infants. It may be 
recalled that 55 per cent of the infants in this study were negroes. 


COMMENT 


The results of this investigation indicate that crystalline vitamin D in- 
corporated in the daily ration of milk is much more effective from the 
standpoint of rat units in preventing rickets than is crystalline vitamin 
D administered in corn oil or in propylene glycol. These results are in 
accordance with those reported in a previous study, in which the ecura- 
tive test was employed, and offer an explanation for the greater effective- 
ness, from the standpoint of rat units, of irradiated milk and yeast milk 
as compared with viosterol. 

The prophylactic dosage of crystalline vitamin D depends, therefore, 
on whether this antirachitie substance is administered in the daily ration 
of milk, or whether it is given in a few drops of oil. If it is given in oil 
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the dosage should be comparable to that which is generally advised for 
viosterol, namely, 8 to 10 drops, or in terms of U.S.P. X (revised, 
1934) units, 2,000 to 2,500. This dosage is recommended in order to 
conform with the prophylactic dosage of viosterol, as there seems to be 
no difference in the antirachitiec effect of viosterol and crystalline vitamin 
D in oil. The results obtained with 1,450 units of erystalline vitamin D 
in oil were satisfactory, only 1 of 41 infants having developed rickets. 
It is possible that had we used 2,000 or 2,500 units, rickets might have 
been prevented in this infant also. However, it must be remembered 
that oceasionally slight rickets will develop in spite of the fact that a 
generally effective amount of vitamin D had been given. For one reason 
or another, some infants require excessively large amounts of vitamin 
D to protect them against this nutritional disorder. This holds true also 
in regard to the treatment of rickets; cases of so-called ‘‘ resistant rickets’’ 
yield to treatment only after huge doses of an antirachitie agent have 
been given. The converse situation also obtains not infrequently, namely, 
that many infants require comparatively small doses of an antirachitic 
agent to protect them against rickets or to cure them of this disorder. 
For this reason it is important that large groups of infants be employed 
in studying the preventive or curative dosage of an antirachitic agent. 
It is probable that the considerable confusion which has arisen in re- 
gard to the relative effectiveness of antirachitic agents, from the view- 
point of rat units, might have been avoided if the curative dosage had 
been tested in from § to 10 rachitie infants, rather than in from 2 to 4 
infants. 

When crystalline vitamin D in propylene glycol is administered in the 
daily ration of milk, the incorporation of 332 U.S.P. units in one quart of 
milk should be sufficient to protect 98 per cent of infants against rickets, 
inasmuch as only 1 of 51 infants receiving this unitage in milk de- 
veloped rickets. 

The question arises as to why the antirachitic factor should be more 
effectively utilized when it is administered in milk. I have no explana- 
tion based on scientific proof for this interesting phenomenon. It is pos- 
sible that the combination of vitamin D and calcium and phosphorus 
may play a role in the superior effectiveness of vitamin D milk. On the 
other hand, the increased effectiveness of the antirachitie factor when in- 
eorporated in milk may be due to the manner of administration of erys- 
talline vitamin D when milk is used as the vehicle, rather than to any in- 
herent quality of milk itself. Crystalline vitamin D, when given in milk, 
was distributed in approximately 28 ounces of fluid and was given several 
times during the day, depending upon the number of bottles which the 
baby was receiving. On the other hand, erystalline vitamin D in oil 
or in propylene glycol was given in 14 teaspoonful of fluid and only 
onee during the day. It is possible, therefore, that the difference in effee- 
tiveness of crystalline vitamin D among the various groups of infants 
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was due to (1) the quantity of solvent employed, many ounces in the ease 
of milk, as compared with 14 teaspoonful of fluid when oil or propylene 
glyeol was employed as the vehicle of erystalline vitamin D, or (2) 
the frequency of administration of vitamin D during the day, several 
times when milk was used as a carrier of crystalline vitamin D, as com- 
pared with a single daily administration when the oil or the propylene 
glycol solution was employed. These aspects of this interesting problem 
are now under investigation, and in this connection the following ex- 
perience is of interest: 

A negro boy, four months of age, exhibited moderate rickets on roentgenologic 
examination in December. He was given 290 U.S.P. units of crystalline vitamin D 
in 1 teaspoonful of milk. At the end of seven weeks no healing was noted on the 
roentgenogram. This infant was then (February 13) given 290 U.S.P. units of 
erystalline vitamin D incorporated in 28 ounces of milk. In two weeks definite heal- 
ing was noted on the roentgenogram and in two months almost complete healing. 


In this particular instance, when crystalline vitamin D was given to a 
rachitie infant in a small quantity of milk once a day, no healing re- 


sulted; on the other hand, when given in a large quantity of milk, 28 
ounces, several times during the day, prompt healing occurred. 


SUMMARY 


In order to determine the prophylactic dosage of crystalline vitamin 


D, as well as the influence of the menstruum on the effectiveness of this 
antirachitic substance, 441 young infants were given, at the beginning 
of the winter, 145, 290, or 1,450 U.S.P. X (revised, 1934) units of 
erystalline vitamin D incorporated in 28 ounces of milk, in 7 drops of 
corn oil, or in 7 drops of propylene glycol. At the end of the winter 
the incidence of rickets among these various groups of infants was deter- 
mined by roentgenologic examination of the wrists. 

The results of this investigation demonstrated that in infants receiving 
erystalline vitamin D in the daily ration of milk, rickets developed less 
frequently than in those receiving a comparable number of units of this 
antirachitie agent in 7 drops of corn oil or of propylene glycol. An 
explanation was thus offered for the greater effectiveness, from the stand- 
point of rat units, of irradiated milk and yeast milk, as compared with 
viosterol. 

It was found that 1,450 units of erystalline vitamin D im oil daily 
protected 41 of 42 infants against rickets, and this may be regarded 
as a satisfactory protective dose. 

The addition of 332 U.S.P. units of crystalline vitamin D to the quart 
of milk provided a highly satisfactory antirachitic milk inasmuch as 
only 1 of 51 infants receiving milk of this unitage developed rickets. 


REFERENCE 


1. Lewis, J. M.: J. Peptat. 6: 362, 1935. 





LEAD ENCEPHALOPATHY IN CHILDREN 


_ABRAHAM Levinson, M.D., AND Leonarp H. Harris, M.D. 
Cuicaco, IL. 


HE recognition of lead poisoning in general, and of lead encepha- 

lopathy in particular, has been attributed to the ancients. According 
to Aub and his associates, Hippocrates recognized lead poisoning as a 
clinical entity, and Dioscorides recognized the nervous symptoms mani- 
fested by lead intoxication. However, it is only recently that the sub- 
ject has been studied in its chemical, biologic, and industrial phases. 
This is especially true of lead encephalopathy in children, which has 
been studied by American and Japanese authors.2 We have recently 
encountered three cases of lead encephalopathy in one family and two 
eases of plumbism without encephalitie symptoms in two other children 
of the same family. This experience impressed upon us the fact that 
lead poisoning in general, and lead encephalopathy in particular, ,are 
not rare in children and should be thought of in every case presenting 
encephalitie symptoms. It has demonstrated the value of the recently 
described laboratory methods such as roentgenography of the long bones, 


sodium sulphide skin test, and encephalography. Finally, it has empha- 
sized the importance of battery casings as an etiologic factor as has been 
pointed out by Williams and his associates.* 


CASE 1.—D. S., a three-year-old colored girl, was admitted to the Children’s Hospi- 
tal of the Cook County Hospital on March 4, 1935. She was brought in because of 
vomiting which had lasted one week. A similar period of persistent vomiting had 
occurred two months previously, but other than this the child had been perfectly 
well, 

Except for whooping cough, the child had never had any illness before. The birth 
and developmental histories were essentially negative. There was no family history 
of tuberculosis and no contact with any contagious disease. Two months previously 
a sister (L.S.) had been admitted to the hospital with a diagnosis of encephalitis. 

At the time of admission, the temperature was 99° F., the pulse 100, and respira- 
tion 20. It was noticed that the child was inclined to stare, was moderately list- 
less, but cooperated fairly well. Her gait and extremities were normal. 

Because of the family history of encephalitis and the listlessness, a spinal puncture 
was made, The fluid was under markedly increased pressure. The Pandy test was 
positive; the cell count was 110 per e.mm.; the spinal sugar 110 mg.; and the 
spinal chlorides 720 mg. per 100 c.c. of fluid. The sulphosalicylic acid—mercuric 
chloride test was negative. The Wassermann test on the cerebrospinal fluid was also 
negative (Table I). 

The urine showed a marked acetone reaction. The hemoglobin on admission was 
80 per cent. There were 4,160,000 red cells per c.mm. and 12,400 white cells, of 
which 52 per cent were polymorphonuclear neutrophiles, 46 per cent lymphocytes, and 
2 per cent monocytes. The Mantoux test of 1:10,000 and 1:1,000 dilution of tubercu- 
lin were negative. 


From the Children’s Hospital of the Cook County Hospita!, Chicago. 
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TABLE I 


CEREBROSPINAL FLUID (LUMBAR) IN LEAD ENCEPHALOPATHY (CASE 1) 








P MARCH 4 MARCH 11 APRIL 9 APRIL 26 
Color Clear Clear Clear Clear 





Pressure Increased Increased 18 mm. of 26 mm, of 
mercury mercury 


Cell count (per ¢.mm.) 110 40 10 40 
Pandy Positive Negative Negative Negative 


Sugar (mg. per 100 c.c.) 110 91 80 50 


Ca 


Chlorides (mg. per 100 720 700 700 715 


c.c. ) 


Wassermann and Kahn Negative Negative 
tests 


Sulphosalicylie acid— Negative Negative Negative 
mereuric chloride 
test 
0.008 mg. 
Lead (or more) 
per 100 ec.c. 





The next day the child became more listless, cooperated poorly and developed a 
left internal squint. The patient was seen by the consulting ophthalmplogist, who 
considered the dise margins blurred. On the fourth day rigidity of the left arm 
appeared, and on the fifth day right-sided tonic and clonic convulsive movements 


occurred. On the sixth day it was noted that there were left facial palsy and 
bilateral ptosis, more marked on the left side. Both pupils were dilated and did not 
react to light. On the tenth day the dises were definitely choked, with hemorrhages 
more marked in the right eye (about 4 diopters of choking on the right eye and 2 
diopters on the left). There was marked dilatation of the retinal veins. 

On the twentieth day the patient’s aunt reported that a month previously the 
patient’s sister, brother, and two cousins had been simultaneously taken ill with 
abdominal pain and vomiting. None of the four adult members of this household 
appeared to be affected. Because of this additional information lead encephalopathy 
was considered and a source of lead exposure looked for. With the assistance of 
Miss H. Beckley and Miss D. Pearse, of the social service department of the Cook 
County Hospital, it was learned that for the previous five months the family had 
been burning old battery casings obtained from a kind-hearted junk dealer. These 
casings, it seems, are an excellent source of heat, but give off a noxious fume con- 
taining lead. The battery casings were found by Dr. Muehlberger, the Cook 
County coroner’s chemist, to contain 0.19 per cent of lead. 

X-ray plates of the long bones showed a dense broad shadow, a typical lead 
line at the metaphyses of the femur, tibia, and fibula. Blood smears revealed 0.2 
per cent basophilic stippling of the red cells. Two weeks later this had risen 
to 1.0 per cent, with 0.04 per cent reticulocytes. Scarification of the skin with 
a drop of 25 per cent sodium sulphide solution caused a black discoloration in- 
terpreted as lead sulphide. Analysis of the urine for lead yielded 0.15 mg. of lead 
in 675 ¢.c. of urine, and 0.10 mg. in 1,755 ¢.c. of urine two weeks later. Stools were 
found to contain 0.40 mg. of lead in 280 gm. of stool (three days’ collection). 

Encephalography was performed on April 26 by withdrawal of 197 c.c. of cerebro- 
spinal fluid and the injection of 195 ¢.c. of air (Fig. 1). The cerebrospinal fluid 
was examined for lead by Dr. D. J. Cohn, director of the department of chemistry 
of the Michael Reese Hospital. He found that at least 0.008 mg. of lead was pres- 
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Fig. 1A.—(Case 1) Encephalogram showing extensive cortical atrophy in less than two 
months after onset of disease (lateral view). 


Fig. 1B.—(Case 1) Encephalogram showing extensive cortical atrophy in less than 
two months after onset of disease (anteroposterior view). 
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ent in 100 ¢.c. of cerebrospinal fluid (Table I). The method, however, was not 
accurate enough to know whether any more or how much more was present. 

The patient was ‘placed on a high caleium diet and was given calcium lactate 
by mouthsand’caleium gluconate intramuscularly in an effort to deposit the soluble 
lead into the bones. 

Improvement was gradual throughout the ten-week hospitalization but most 
marked shortly-after the encephalography. Stupor gradually receded until the time 
of her discharge on May 19, 1935, when she was alert and playful. 

At that time it was found that choking of the disc was receding and the pa- 
tient was beginning to pefceive light. However, in grasping for objects, the ability 
to locate the object was peor. She walked but was unsteady in her gait. Her gen- 
eral condition was good, with no residual paralysis. 


CaSE 2.--L.S., a folored: girl eighteen months old, a sister of the patient in 

Case 1, had been at the hospital two months before her sister was admitted. Her 
‘ase had been diagnosed as encephalitis, but not until her sister was found to have 

a lead encephalopathy was the cause of L.S.’s cerebral manifestations ascertained. 
She was admitted to the Children’s Hospital of the Cook County Hospital on Jan. 
5, 1935. One month previously she had had a convulsive seizure lasting an hour, 
involving the right side of the face, the right arm, and the right leg. Since that 
time, projectile vomiting had occurred daily, and lethargy had been present. The 
child refused to play and slept most of the time. 

The birth and development had been essentially normal. She weighed 6 pounds 
at birth, sat up and walked at the usual normal period, and the first tooth appeared 
at 8 months of age. The child’s father and mother were living and well; there was 
no history of exposure to tuberculosis. 


TABLE II 


CEREBROSPINAL FLUID IN LEAD ENCEPHALOPATHY (CASE 2) 








’ 18 | JAN. 28 | APRIL 9 


Lumbar 
Color |\Clear )Clear Clear Clear Blood- 
tinged 
Pressure Moderately (Increased Increased Increased|20 mm. 
| imereased mereury 
Cell count (per ¢.mm.) 24 48 20 26 
| 


Pandy ++ Negative | Negative | Negative 


Sugar (mg. per 100 106 : 55 
€.C. ) 

Chlorides (mg. per 100 800 
€.c. ) | 


Wassermann and mg egative 








720 








tests 
Sulphosalicylic acid— 
mercuric chloride test 


| 


| Negative | 


Negative | Negative 





Cisternal 





Color | Clear 
Pressure Moderately 
increased 
Cell count 28 
Pandy + 
Sugar 77 
Chlorides 715 
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At the time of admission on Jan. 5, 1935, the patient had marked clonic convul- 
sive movements of the right arm and right leg and twitching of the right side of the 
face. The corners of the lips were drawn to the right, the head and eyeballs moved 


continuously to the right, with marked nystagmoid movements of both eyes with 


quick component to the right. There was a loss of all sensory response on the right 
arm and right leg, likewise a loss of deep reflexes of these parts except the patellar 
reflexes, which were present. 

The following day, lethargy and nystagmus were still present, but the convulsive 
movements had subsided. There was a slight Brudzinski reflex on the left but 
not on the right side; there was no neck rigidity and no Kernig reflex. The patellar 
reflex on the right had become more brisk. There was also less motion of the 
right extremities. 





Fig. 2.—(Case 2) Lead line in metaphyses of femur, tibia, and fibula. 


The temperature, which was 104° F. on entrance, gradually subsided and be- 
came normal, The lethargy also gradually subsided so that on Jan, 28, 1935, the 
patient could be aroused although she was irritable. She still did not sit up alone 
although she sat up after being helped. She seemed to see and to hear. She did 
not move her right arm as much as the left, but she had definitely more motion in 
the right arm than she had on entrance to the hospital. She grasped very clumsily 
with the right hand; the right leg was only slightly rigid and moved freely. Her 
reflexes were active; she had developed a right internal strabismus. 

On admission to the hospital the urine had a trace of sugar but subsequently was 
normal. Blood examination showed 3,840,000 red cells per ¢.mm. and 6,050 white 
blood cells per ¢.mm., of which 55 per cent were polymorphonuclear neutrophiles, 
1 per cent basophiles, 2 per cent monocytes, and 42 per cent lymphocytes. The in- 
tracutaneous tuberculin tests were repeatedly negative. Roentgenograms of the 
sella turcica were normal. Roentgenograms of the lungs were also normal. The 
cerebrospinal fluid changes are tabulated in Table II. 
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The patient was discharged from the hospital on March 4, 1935. At that time 
she was still unable to use her right arm; the left arm appeared to be normal except 
for some trembling on effort. The fundi were normal at this time. 

She was readmitted to the hospital on March 29, 1935, for further examination. 
At that time it was stated that the patient’s condition was about the same as at 
the time of her discharge from the hospital. In the interim there had been no 
vomiting or convulsions. 

At the time of readmission, the patient appeared bright, but irritable. She 
walked fairly well with the right foot everted, and did not have the use of the 
right arm. The fingers of the right hand seemed stiffer than of the left and were 
maintained in a flexed position. There was no lead line on the gums, 

The blood study on March 29, 1935, revealed 3,950,000 red cells per c.mm. and 
6,400 white cells, of which 57 per cent were polymorphonuclear neutrophiles, 2 per 


cent basophiles, 3 per cent monocytes, and 38 per cent lymphocytes. There was 


Fig. 3..-(Case 2) Encephalogram showing marked cortical atrophy five months after 
onset of disease. 


€ 


marked poikilocytosis, anisocytosis, and polychromasia; 0.25 per cent basophilic 
stipples were seen equivalent to 2,500 stippled cells per million red cells. 

Several days later, a blood smear was made, and numerous basophilic stipple 
cells were observed, estimated at 0.5 per cent or 5,000 per million red cells. The 
blood Wassermann and Kahn tests were negative. 

The urine was normal. 

Roentgenograms of the long bones revealed a dense broad line interpreted as a 
lead deposit on the metaphyses of the femur, tibia, and fibula (Fig. 2). 

Searification of the forearm with 25 per cent sodium sulphide solution caused a 
definite black deposit on the skin, interpreted as due to formation of lead sulphide. 
Patch test with 25 per cent sodium sulphide was negative. 

On April 17, 1935, a twenty-four-hour urine specimen was chemically analyzed for 
evidence of lead excretion and 940 c¢.c. of urine was found to contain 0.10 mg. of 
lead. 

Encephalography was performed on May 6, 1935; 127 c.c. of fluid were withdrawn 
and 120 ¢.c. of air were injected. The encephalogram showed marked cortical 
atrophy (Fig. 3). 
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The patient made a definite improvement during her stay at the hospital. She 
was discharged on May 19, 1935, in good condition except for weakness of the right 
upper extremity. Improvement after encephalography was not so marked in this 
ease, probably due to the long-standing cerebral atrophy. Therapy consisted of 
high calcium diet together with oral and intramuscular administration of calcium. 


CasE 3.—T. S., a cousin to the two previous patients, lived in the same flat 
together with her cousins and aunt. She was admitted originally six weeks previous 
to D. 8. (Case 1) but her case was diagnosed as one of active rickets. It was 
only after the diagnosis of lead encephalopathy had been made in D. 8.’s case that 
the true status of the disease was found. 

The patient had entered Cook County Hospital on Jan. 23, 1935, with history 
of having had two generalized convulsions during the previous week. For the past 
three days respiration had been noisy. 

The birth and development of this nine-month-old infant were essentially normal. 
She was a full-term baby, spontaneously delivered, had been breast fed, and had 
received adequate cod liver oil and orange juice. 








Fig. 4.—(Case 1) Basophilic stippling of red blood cells. 


On physical examination the child appeared very listless and drowsy but fairly 
well nourished. The anterior fontanel was small. The cheeks were flushed. There 
was no neck rigidity. Chvostek’s sign was present and positive on the right side. 
There was no rachitie rosary but a very definite pot belly was noted. There was 
slight widening of the epiphyses of the wrists. The Trousseau sign was negative. 

On the second day after admission right-sided convulsions occurred again, and 
nystagmus was present with the quick component to the right. Unconsciousness 
lasted for fifteen minutes. 

On the third day (Jan. 25, 1935) clonic convulsive movements reappeared, this 
time on the left side with a positive Chvostek sign on that side. 

Subsequently no further convulsions appeared; the child became more alert and in 
a few days appeared quite normal. 

The hemoglobin content was 45 per cent and the white count was 12,700. 

The urine was essentially normal. 

The cerebrospinal fluid at time of admission was negative in every respect. 
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X-ray pictures of the long bones were interpreted to be compatible with healing 
rickets. 

The blood calcium level on Jan. 26, 1935, was 9.3 and blood phosphorus, 3.4. 

The child was given calcium lactate, parathyroid extract, and ultraviolet treatment 
for five days with rapid improvement. No convulsions occurred after the third day, 
and the child was discharged eight days after entrance, on Jan. 31, 1935, apparently 
in good health, with a diagnosis of rickets. 

The patient was readmitted March 29, 1935, for further examination because of 
history of lead encephalopathy in her cousins. At time of readmission there was no 
complaint and the infant appeared happy and well. 

The physical examination on March 29, 1935, was negative. There was no lead 
line on the gums, no meningeal signs, no stupor or convulsions. 

However, blood smears showed very many basophilic stipple cells, over 5,000 
stippled cells per 1,000,000 red cells (Fig. 4). The hemoglobin was 80 per cent 
(Sahli) ; there were 4,150,000 red cells per cubic millimeter, and 9,250 white cells per 
eubie millimeter, of which 62 per cent were polymorphonuclear neutrophiles, 1 per 
cent eosinophiles, 2 per cent monocytes, and 35 per cent lymphocytes. The intra- 
cutaneous tuberculin test was negative. 

Roentgenograms of long bones showed a heavy broad deposit on the metaphyses 
of the femur, tibia and fibula. 

Searifieation with 25 per cent sodium sulphide produced no black deposit in this 
ease. Patch test with 25 per cent sodium sulphide wis likewise negative. 

The child remained well and was discharged on April 8, 1935. 


. 


Case 4.—D. S., a three-year-old female member of the family, a cousin of D. 8. 
and L. 8., was brought into the Cook County Hospital on March 29, 1935, for obser- 


vation because of exposure to lead fumes, after lead encephalopathy in other mem- 
bers of the family had been observed. At time of admission there were no complaints, 
and the child was apparently quite well. However, six weeks previously and for a 
period of three weeks the child had vomited after almost every meal and had 
daily complained of abdominal pain. These pains occurred usually after eating and 
lasted only a few minutes. Constipation was observed throughout this same period. 

Birth and development were normal. She had had pertussis but no other diseases 
previously. She had received diphtheria toxin-antitoxin. 

On physical examination the child was apparently well. The temperature, pulse, 
and respiratory rate were normal. 

There was no lead line on the gingival margins. There were no meningeal 
signs, no stupor. 

The eyes appeared to be normal. The rest of the physical examination was 
essentially normal. 

Searification with 25 per cent sodium sulphide was positive. The patch test with 
25 per cent of sodium sulphide was negative. 

Roentgenograms of long bones taken on April 2, 1935, revealed a heavy broad 
dense line at the metaphyses of femur, tibia, and fibula, interpreted as positive 
for lead deposit. 

Blood examination on March 30, 1935, revealed 4,450,000 red blood cells per ¢.mm., 
8,400 white cells of which 30 per cent were polymorphonuclear neutrophiles, 2 per 
cent eosinophiles, 1 per cent basophiles, 3 per cent monocytes, and 65 per cent 
lymphocytes. 

At this time approximately 1 per cent basophilic stippled cells were observed, 
equivalent to 10,000 stippled cells per 1,000,000 red blood cells. By April 6, 1935, 
this had fallen to approximately 0.07 per cent or 700 per 1,000,000 red blood cells. 

A twenty-four-hour urine specimen collected on April 4, 1935, was analyzed for 
lead and found to yield 0.15 mg. of lead in 715 ¢.c. of urine. 
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On April 9, 1935, the patient contracted diphtheria and was transferred to the 
Cook County Contagious Disease Hospital. Recovery was uneventful, and she was 
discharged April 22, 1935. 














Fig. 6.—(Case 5) Lead line in metaphyses of femur, tibia, and fibula. 


Case 5.—W. S., a five-year-old male member of the same household, a cousin to 
L. 8. and D. S., was brought in for investigation on March 29, 1935. He was in 
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good health at time of admission. However, six weeks prior to entrance he began 
to have daily bouts of vomiting, occasionally associated with mild abdominal pain, 
and at this time he was quite constipated. These symptoms persisted for three 
weeks and then subsided. No physician was consulted. 

This five-year-old boy was the only child of the family found to have a lead 
line on the gum. A biopsy of one of the black gingival deposits was made. Sec- 
tions made by Dr. Richard Jaffe, Director of Laboratories of the Cook County 
Hospital, showed lead deposits and infiltration around the blood vessels (Fig. 5). 

Physical examination otherwise showed the patient to be alert and normal. 
There were no meningeal or encephalitie signs. : 

Blood examination revealed 4,790,000 red cells per ¢c.mm., 7,350 white cells of 
which 35 per cent were mature polymorphonuclear neutrophiles, 2 per cent immature 
forms, 4 per cent eosinophiles, 1 per cent basophiles, 5 per cent monocytes, and 53 
per cent lymphocytes. Smears further revealed 0.06 per cent basophilic stippled 
cells (606 per million red cells), By April 19, this had risen to 0.1 per cent stippled 
cells (1,000 per million red cells) with 0.8 per cent reticulocytes. 

Searification with 25 per cent sodium sulphide solution produced a black deposit 
interpreted as lead sulphide. Patch tests with 25 per cent sodium sulphide caused 
no discoloration. 

Roentgenograms revealed heavy broad lead lines on the metaphyses of the femur, 
tibia and fibula, interpreted as a lead deposit (Fig. 6). 

Fundus examination was negative. 

He was discharged on May 19, 1935, in good condition. 


DISCUSSION 


Our eases show, on one hand, how difficult it is to diagnose lead en- 


cephalopathy in children and, on the other hand, how important it is to 
think of lead encephalopathy in all cases presenting encephalitie symp- 
toms. If one considers the unstable nervous system in children, one 
ean understand why lead encephalopathy is more frequent in children 


than in adults. 

Clinieally, lead encephalopathy presents the usual picture of en- 
eephalitis. There are headache, vomiting, lethargy, sometimes coma and 
convulsions and paralysis. Fever is usually. present although the con- 
dition is caused by a chemical instead of a bacterial agent. In our eases 
a history of headache could not be elicited because of the early age of 
the patients. Paralysis is nearly always present. It is usually uni- 
lateral and is limited to one extremity or both extremities of one side 
of the body. Facial paralysis is not infrequent. Lethargy is nearly 
always present; convulsions may be present. The patient may, how- 
ever, be in deep coma. Eye symptoms are nearly always present and 
range from ptosis to blindness. Lead seems to have some affinity for 
the optic nerve. The symptoms may subside with or without residue. 
The outcome may, however, be fatal. 

The onset of the encephalitie symptoms may be sudden or may be pre- 
ceeded by general symptoms of plumbism, such as abdominal pain and 
constipation. The latter symptoms; however, may be overlooked par- 
tieularly in infants. Lead lines of the gums are rare in children. In 
only one of the five cases studied by us was a gum line present. 
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It is evident that no definite diagnosis of lead encephalopathy can be 
made on the clinical picture alone. It is the laboratory examination 
that establishes the diagnosis. The blood often but not always shows 
characteristic changes of lead poisoning, which consists of basophilic 
stippling of the red cells. In our cases the stippled cells varied from 
0.2 to 1 per cent. Recently emphasis has been placed upon the presence 
of over 1 per cent reticulocytes in the blood. This is thought to be of 
greater value in diagnosis than the stippled cell count. We found 
reticulocytes in two of our cases. Although there is usually also some 
degree of anemia, this was absent in all of our cases. 

The cerebrospinal fluid changes are the same as in encephalitis, except 
for the possibility of the detection of lead. There is an increase in the 
obtainable amount of fluid and an increase in pressure. The cells are 
usually increased, ranging from 10 to 110 per cubic millimeter. The 
increase in cells depends in a large measure on the degree of meningeal 
involvement. The less the meningeal involvement the fewer the cells.* 
The globulin is usually only moderately increased. The sugar and chlo- 
rides are normal in amount. 

The detection of lead in the cerebrospinal fluid is usually very diffi- 
cult. This is due mainly to the lack of an accurate chemical method and 
to the fact that it requires large amounts of the body fluid to detect 
lead with the present methods, although one method has been deseribed 
utilizing minute amounts. However, when positive, it is diagnostic. 
We were able to detect lead in the cerebrospinal fluid by utilizing large 
amounts of fluid obtained by encephalography. We used the method 
described by Weller and Christensen,*® which consists of the adaptation 
of the hexanitrite test, as standardized by Fairhall, to the examination 
of human cerebrospinal fluid. The detection of lead in urine is less diffi- 
cult because of the large amounts obtainable. In our eases 0.15 mg. of 
lead was found in 675 e.c. of urine once and 0.1 mg. of lead in 1,755 e.e. 
of urine another time and 0.1 mg. of lead in 940 ¢.c. of urine in another 
patient, all these being twenty-four-hour excretions. Lead was found 
in the stool of one of our patients; 0.40 mg. of lead was found in 280 
gm. of stool, this being a three-day collection. No other stool examina- 
tions were attempted. 

Roentgenograms of the long bones are a very valuable aid in diag- 
nosis.’ The long bones, particularly the femur and tibia, usually have 
a “‘lead line’’ which appears in the x-ray as a band at the metaphyses 
as illustrated in our cases. When the exposure to lead is continuous, 
this band becomes wider as the bone grows. When there are repeated 
or intermittent exposures to lead, there appear multiple crossbands of 
inereased density corresponding to the episodes of lead deposition alter- 
nating with periods of freedom from lead (Fig. 7A and B). 

A searification test described by Lewin and later modified by Kasahara 
and Mii* was found to be of value in our eases, four of our five cases 
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having been positive. This consists of scarification of the skin of the 
forearm with 25 per cent sodium sulphide solution. When positive, this 
causes a black discoloration of the abrased area. This should be used 
with caution because of caustic properties of the chemical. 
Encephalography is of no value in diagnosis except when a large 
amount of fluid is desired for the detection of lead. It is, however, of 
value in determining whether or not brain atrophy has taken place and 
also the degree of atrophy. In our cases encephalography showed exten- 


Fig. 7A. 


Fig. 7.—(Case 1) Comparison of early and late lead line in metaphyses of bones. 
A, early; B, late. 


sive cortical atrophy and dilatation of the ventricles of the brain. En- 
cephalography also seemed to have a therapeutic effect in one of our 


cases. 

A biopsy of gum tissue will help in the diagnosis as is illustrated in 
one of our eases. 

The differential diagnosis of lead encephalopathy is very difficult. It 
must be differentiated from acute infections of the central nervous sys- 
tem, such as the various types of meningitis. Tuberculous meningitis 
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is particularly difficult to differentiate from lead encephalopathy as the 
latter may go through the same three stages as tubercuious meningitis, 
namely, the prodromal stage, the stage of meningeal irritation, and the 
stage of coma. The low sugar content, high cell count, high lactic acid 
level, the sulphosalicylic mercuric chloride test, and above all the pres- 
ence of tubercle bacilli in the cerebrospinal fluid will establish the diag- 
nosis of tuberculous meningitis. When the patient recovers, the indica- 
tions are for lead encephalopathy and against tuberculous meningitis. 


Fig. 7B.—See legend under Fig. 7A. 


In addition to the difficulty in differentiating lead encephalopathy 
from acute infections of the central nervous system, it is sometimes neces- 
sary to differentiate it from brain tumor as has been pointed out by 
Bramwell.* That the two conditions may be similar can be seen from 
the recent report of Bucy and Buchanan,” whose patients were operated 
on for brain tumor before the diagnosis of lead encephalopathy was es- 
tablished. 

The source of lead poisoning in infants and children has been dis- 
eussed in the literature. According to Kasahara, lead-containing breast 
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milk is the main source of infantile plumbism in Japan. That is why 
it is limited to breast-fed infants. In this country chewing of painted 
toys by babies is often a source of lead poisoning. Williams and his 
associates® called attention to the use of battery casings for heating pur- 
poses as a source of lead poisoning. This has proved to be the case in 
our series and illustrates the value of social work in medicine if done in 
coordination with the physician, where, in addition to the general routine 
investigation, some special point is studied. 

What are the pathologie changes in the central nervous system in lead 
encephalopathy? Is it an encephalitis, a meningitis, or just an edema of 
the brain? Spiller’ and Freifeld’* studied the pathologie changes, and 
Hassin"* pointed out the contrast between brain lesions produced by 
lead and those by epidemic encephalitis. Clinically the condition usually 
resembles an encephalitis although meningeal symptoms are present. 
The cerebrospinal fluid changes in most eases are those of an encephalitis, 
although the marked increase in cells may be in line with a meningitis. 
The encephalographie changes indicate that the original disease is an 
encephalitis. We believe it is best to speak of the condition as an en- 
cephalopathy or encephalitis, although it is often spoken of as menin- 
gitis, as has been done by Strong,’** Suzuki and Kaneko,” and Kato."* 

The mortality in children as reported in the literature varies from 
24.4 to 76 per cent."* All of our patients lived. 

The treatment during the acute encephalitie stage consists in relief 
of inereased intracranial pressure and keeping up nutrition. Caleium 
should be given early in large doses to shift the lead deposit into the 
bones. Deleading, we believe. is inadvisable in children beeause of the 
danger of precipitating or aggravating an encephalitie condition. The 
patients should be followed up for personality changes. 


SUMMARY 


1. Five eases of plumbism are described in children of the same fam- 
ily. In three of them cerebral symptoms were manifest. One of the 
children had retinal changes. 

2. The diagnosis of lead encephalopathy was made by the encephalitice 
symptoms plus general signs of lead poisoning, such as stippling of red 
blood cells, presence of reticulocytes in the blood stream, a lead line in 
the long bones on x-ray examination, and the detection of lead in urine, 
feces, and cerebrospinal fluid. 

3. The lead sulphide searification test has been found positive in four 
out of our five cases and is considered by us of diagnostic value. 

4. Biopsy of the gums in one case showed lead deposits. 

5. Encephalography showed marked cortical atrophy. 

6. The source of lead in our eases was the burning of battery casings 
for heating purposes, 
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A CASE OF HEMOLYTIC JAUNDICE WITH BONE CHANGES 


CHARLES E. SNELLING, M.B., Aanp ALAN Brown, M.D. 
TorRONTO, ONTARIO 


HIS is the report of a case of hemolytic jaundice showing bone 

changes similar to those described by Cooley in erythroblastic 
anemia.’ Beeause of the rarity of this condition it is considered of 
sufficient importance to report. 

At a round table conference of the American Academy of Pediatrics 
at which Dr. T. B. Cooley presided, it was stated that indefinite re- 
ports of cases of hemolytic jaundice with bone change had appeared, 
but no definite case had been seen. Friedman’ reports four cases of 
jaundice with bone changes in Italians. None of his patients was 
cured by splenectomy, and the fragility tests were not unusually pro- 
nounced. His group was very similar to the cases described by Cooley. 
Cooley described a group of hemolytic anemias associated with bone 
changes and later isolated from the group a condition to which he 
gave the name of erythroblastic anemia. The bone changes were char- 
acterized by a diffuse thickening of the cranial bones limited to the 
medullary part. The tables were thin. In the more advanced cases 
the skull showed a vertical striation. The long bones were wider 
than normal, unusually transparent and the medulla showed a moth- 
eaten reticular appearance. This condition was limited to Mediter- 
ranean races, e.g., Italians, Greeks, and Macedonians. 

Baty, Blackfan and Diamond® gave a complete description of: this 
condition and Vogt and Diamond‘ presented the x-ray changes in 
detail. They also stated that the same changes occur in hemolytic 
jaundice but had no examples of it. Wade and Steigrad® reported two 
cases with similar bone changes in patients whose blood showed nor- 
mal fragility, but there was no statement of nationality. They did 
not make a definite diagnosis of acholuriec hemolytic jaundice, and it 
would seem that their cases probably fall into the group described 
by Cooley. 

Hartfall and Stewart® described a case of acholurie jaundice in a 
fifty-two-year-old patient with large masses of erythropoietic tissue 
in the thorax lying alongside the vertebral column. They referred to 
eases by Brannan, Collins, Dawson, Rich, Plonskier, and Saluby. 
These were the only reports that we were able to review in the litera- 
ture, and although the case in the last reference illustrated the hetero- 
topic development of the bone marrow in response to the need in 
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acholurie jaundice, it did not show bone changes. The other refer- 
ences were doubtful as to the establishment of the diagnosis of hemo- 
lytic jaundice. 


CASE REPORT 


D. D., aged six years, female, of Polish and Irish descent, was referred to the 
Hospital for Sick Children from another city with a diagnosis of atypical leucemia. 




















Fig. 1.—A, Patient at time of admission: B, at time of discharge; and OC, six months 
after discharge. 


The history of the present illness dated indirectly from birth. At three weeks of 
age the child developed a severe jaundice following normal antenatal, labor, and 
immediately postnatal periods. At that time the skin and whites of the eyes were 
yellow, and the urine was dark colored. The bowel movements were stated to be 
white. This attack cleared up though the child’s health remained poor and she 
was pale. A similar attack appeared at one year of age and since then three 
attacks, which were not as severe as the first two, occurred, Her health remained 
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poor; her appetite was poor; and the child continued to be very weak. The mother 


noticed a lump in the left side of the abdomen during the second year. 

Growth was very slow, and development was delayed. She did not sit up until one 
year of age and began walking at two years. Because of weakness even to the 
time of admission she was unable to walk far without becoming fatigued. The child 
began talking during the second year. 

The teeth erupted in an unusual fashion. The front teeth never came in; the 
back ones came first; and the others were pointed like ‘‘ dogs’ teeth.’’ 

The family history revealed no suggestion of jaundice or other blood dyscrasia; 
there were no miscarriages. The child had received no medication which might 
account for the condition. 

On physical examination the child appeared small for her age; she weighed 
34 pounds. She was very pale and on first glance one noted a large square head, very 














Fig. 2.—Photograph of teeth showing unusual development. 
white fine hair, a saddle-shaped nose, and a protuberant abdomen. The head 
measured 21 inches in diameter; the sutures were not entirely closed. Frontal and 
parietal bossing was present. The hair on the sealp was pure white, of very fine 
texture and had seborrheic seales at the base. The eyes were normal except that 
they were unduly separated. The ears were normal. The bridge of the nose was 
flattened, and under the nose were a few crusted areas. Very slight generalized 
glandular enlargement was present. 


The teeth were unusnal. The molars were normal; no incisors were present; and 
the canines were long, sharp and pointed. The throat was not inflamed. The 
tonsils were present. 

The spleen was much enlarged, very hard, and firm. The lower border was mid- 
way between the umbilicus and the pubic crest. The liver was palpable 1 inch 
below the costal margin. 
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The chest and lungs were not abnormal. The heart was not enlarged, but there 
was a loud systolic murmur heard all over the precordium and transmitted to the 
neck. 

The remainder of the physical examination was not remarkable. 

Laboratory Data.—On admission the red blood count was 1,390,000; hemoglobin 
18 per cent (Sahli) ; white blood count, 9,200. The smear showed that the nucleated 
cells were neutrophiles, 56 per cent; lymphocytes, 44 per cent; and 1 normoblast 
was seen per 100 white cells. The platelets were plentiful; the red cells were well 
filled with hemoglobin; marked polychromasia was observed; and the cells seemed 
smaller than normal. Reticulocyte stain revealed 24 per cent present. By halometer 
the cell size was 6.88 microns. The urine showed marked increase in urobilin but 
no bile. The van den Bergh test gave a negative direct and an indirect reaction 














Fig. 3.—Roentgenogram of skull showing the inner table with the diploe radiating out 
and having a hazy appearance. 
of 8 units. The fragility test gave hemolysis beginning at 0.75 per cent saline, com- 
pleted at 0.35 per cent. Blood Wassermann and tuberculin tests were negative. 
Roentgenograms showed very unusual findings. The skull had apparently only 
the inner table; the outer table was gone, and the diploe was in lines radiating out 
from the inner table with a very hazy appearance. The long bones were less dense 
than usual and the growing ends in all except the lower ends of the humerus showed 
large spaces between the trabeculae almost cystic in type. The small bones of the 
hand showed this cystlike arrangement to the fullest extent. The chest plate showed 
that the heart was dilated. 
Progress.—The child remained in hospital on the usual hospital routine for two 
weeks and was then transfused with 270 ¢c.c. of whole blood. The hemoglobin con- 











sayXoosoy ‘[RULION| + | %ee'0 | *%es'o | oFs‘9T | 08 


9°¢ ce/0I/L 
es1Byosicy 
cs’? C&/02/3 


[BULLION JBULLON | 
00L6 OL | CF 8/8 /ZI 
| 


(szopozetd Qo0‘oSr) 
[BULLION JBULION 

803 A001 9TUL 
WSB[GOULIOU [BVUOTSRIDG) 


YoSe'0 %CL'0 | 002° LT 98 


MSeo | Y B0°L 00¢'sI 89 oF FE/62/T 
| | 

, | | 9 | osect | 99 $b | ¥8/63/I1 

| poolq e[OYM ‘od OOF—uoIsNjsuBly, ‘“AuOpouTdg 8/13/11 


PEDIATRICS 


aweg 


| 


| 

| 

| | 000‘0T ss 6lUd|C(itiéSSS $e/I/1 
aug syyun F | ‘BON YEO 


poolq afoyM *o°o OLZ—worsnysuRsy, ¢/t /Il 
4 MEL’) so | «ono.st | OT FT F£/S2/01 
SeyADOINIU “S4SBTq | 

-oullou ‘BIsBWOIyaA[Og ++] sjrun ¢g ‘Ban 


YyCe'0 YoGL')) gs'9 #3 0026 
| 








| 81 681 Fe /81/0t 
NOIsstUp Vy 








ey eee ona | ae pean | sane : ; Y } 
yaUIC! oauia | auatawoo | aaiuvas | ‘Nouo 
aie NOOLS aie LOaMIGNI | LOaNIC | ALa'1d KO LN a gg SULAO ‘orarm | (EUHIVS) SNOITHK | nie 
Ss ‘ 4 | i é 
NI'mMao0ua HoOUsd Nad NVA | 





oa 
° 
ra) 
- 
Zz 
= 
=) 
i) 
a) 
“ 
— 
os 
& 


ALIIIDVad | TIS) -OLN0LLaAU | “SH % | oOau | 











SONIGNIG AYOLVHORV'T 
I WICVL, 





SNELLING AND BROWN: HEMOLYTIC JAUNDICE 335 


tent was raised to 32 per cent by this. One month after admission splenectomy 
was performed by Dr. J. L. McDonald. At the operation it was found that the 


gallbladder was filled with small stones, and it was also removed. The child was 


transfused with 400 e.c. of whole blood, and continuous intravenous injection was 
started. After a rather stormy postoperative period the child began to improve 
rapidly. Three weeks following operation the child was sent to the convalescent 














Fig. 4.—The bones of the hand showing the thinning of cortex and cystlike arrange- 
ment of trabeculae. 


branch of the hospital. The child was discharged in excellent condition four months 
after admission. Her color was good. She had increased in weight and was a 
happy active child. The roentgen ray examination of her bones showed no changes 
from those observed on admission. 

The child was seen six months after discharge. She was in excellent condition. 
The red blood count, hemoglobin content, arid smears were normal except for micro- 
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eytosis. The fragility test was practically within normal limits. The urobilin was 
still increased in the urine. The bone changes in the skull were as before. The 
metacarpals showed an increased density particularly of the shafts. 


DISCUSSION 


The roentgen ray changes of the bones are similar to those observed 
in the group of anemias isolated by Cooley as erythroblastic anemia. 











Fig. 5.—Lower end of humerus with radius and ulna, showing decreased density of 
compact bone with cystlike spaces between trabeculae. 


The laboratory findings in this patient place it without question in 
the group of hemolytic icterus. The marked continued improvement 
after splenectomy is further support of this contention. The peculiar 
eruption of the teeth must be some congenital abnormality. The find- 
ing of caleuli in the gallbladder is a not uncommon observation in 
hemolytic icterus. 
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SUMMARY 


A ease of hemolytic icterus is reported showing bone changes simi- 
lar to those observed in erythroblastic anemia. After splenectomy 
there was marked improvement in the general condition of the child 
although the changes observed in the bones continued ; but she seemed 
to be showing some improvement on the latest examination (six 
months after discharge). 
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CUTANEOUS LYMPHOBLASTOMA 
Case REPORT 


R. K. Mappock, P. A. Surgeon, U. 8. Pusiic Heattu Service 
Honouutvu, Hawa 


HE following case was certified to be leprous and admitted to 
Kalihi Receiving Station, Honolulu. 


CASE REPORT 


Hawaiian male, five and one-half years old, youngest of twenty-three children, 
of whom eleven are living. 

During the past year the patient has had occasional nosebleeds, and during the 
six months prior to admission he had difficulty in standing and walking and would 
fall frequently. Two months prior to admission large bluish red spots appeared 
on the face and at a later date, on the extremities and the penis. It was stated 
that these appeared after the child had fallen. 

During infancy he was fed on sweetened condensed milk, and later his diet has 
included a small quantity of raw fish, and from time to time bananas, apples, 
and oranges. The fruits were supplied with such frequency and on such octa- 
sions as they could be purchased by the breadwinner who worked as a janitor 


in a small country school and whose income was the sole support of the household 


of twelve persons. 

Examination showed a poorly nourished boy with large and small areas of 
ecchymosis distributed over face, extremities, and penis. Some of these eecchymoses 
appeared as hard, bluish red, nodular masses which varied in diameter from 0.5 to 2.5 
em.; others were level with the skin or raised as much as 2 cm. above the surrounding 
tissues. In some parts of the body, absorption of the hemorrhages appeared to be 
occurring since the masses were brownish red and the overlying skin was wrinkled 
(Fig. 1). 

The forehead, cheeks, and chin were covered with nodules and the surrounding 
and intervening tissue was swollen with a brawny edema. The nodules in the left 
cheek had coalesced to form a solid mass extending from the forehead to the ramus 
of the jaw and from the ear to the nose. Between this mass and a similar mass 
in the chin was a deep cleft. The eyes were partially closed by hemorrhagic swell- 
ings in the lower eyelids. There were old, pigmenting, subconjunctival hemorrhages 
in both eyes above the cornea. The mucous membrane of the nose was swollen 
and purple, preventing nasal breathing. The ears were normal. The upper lip 
was firm, purple, and so swollen that it partially occluded the nostrils and pro- 
truded well beyond the lower lip (Fig. 2). The mouth was open and drooling. 
The gums were purple, friable, fungoid, and almost covered the upper incisor teeth 
(Fig. 3). Several teeth were loose and tender, There was submucous hemorrhage of 
the entire palate, as well as slight ulceration. There were numerous, smaller, flat, old 
hemorrhages in the extremities. The tissues overlying the first phalanges of the sec- 
ond and fourth fingers of the left hand were greatly swollen, tender, and purple. The 
skin over the wrists, knees, ankles, and feet was swollen, hard, brawny, and tender. 
There were hemorrhagic nodules of varying size on the feet, dorsum of the right 
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hand, and on the inner surface of the left thigh. Extreme tenderness was elicited 
on palpation over the Jong bones, as well as over the nodules contained in the muscles 
of the extremities. The glans penis was extremely tender and swollen to about four 
times its normal size and appeared almost gangrenous (Fig. 4). The shaft of 
penis and the scrotum were edematous. 

Tlie anterior and posterior cervical, inguinal, and femoral lymph glands were 
slightly enlarged, firm but not tender. 

















Fig. 1.—General appearance of the patient on admission. 


Although the patient was exceedingly cooperative, no disturbances in sensation, 
paralyses, muscular atrophies, or enlargements of the peripheral nerves could be 
detected. An accurate determination of the presence or absence of facial paralyses 
was impossible because of distortion of the face. 

The heart and lungs were essentially normal. No abnormal masses, organs, or 
tenderness were palpated in the abdomen, 
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Laboratory Findings.—Six bacterioscopic examinations from hemorrhagic areas 
on the face and extremities showed no acid-fast organisms, 

Blood Wassermann and Kahn tests were negative. The blood cell count was as fol- 
lows: R.B.C., 3,670,000; W.B.C., 7,400; polymorphonuclear leucocytes, 39 per cent; 
lymphocytes, 51 per cent; monocytes, 5 per cent; eosinophiles, 5 per cent; platelets, 
360,000. 

The hemoglobin content was 65 per cent. 





Fig. 2.—Right side of face. Note lower eyelid, upper lip, and ear. 





Fig. 3.—Appearance of gums. 


Bleeding time was one and one-half to two minutes, and the clotting time was 
six minutes. 


Urinalysis was normal. 
Stool examinations were negative for parasites, ova, and occult blood. 


X-Ray Examination.—The lower thirds of the radii, ulnae, humeri, tibiae, and 
fibulae showed elevations of the periosteum (subperiosteal hemorrhage). These bones 
and especially the phalanges showed atrophy with decalcification (Figs. 5 and 6). 
The ribs showed no evidence of rickets. 
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Therapeutic Test or Treatment.—Because of the possibility that the above findings 
might be those of a purpura of scorbutic origin, a diet high in vitamin C content and 
other therapy were administered during a period of seven weeks as follows: 15 oz. 
lemon juice and 30 oz. orange juice, daily; one dram of lemon juice concentrated 
in vacuo at 55° C. to one-twentieth of its volume was substituted later for the 
natural lemon juice; iron and ammonium citrate in daily doses of 18 grains; dilute 
hydrochloric acid was empirically given for a possible achlorhydria since a gastric 
analysis seemed contraindicated in the face of the rapid formation of hemorrhages 
following a slight trauma; transfusion of 75 c.c. of whole citrated blood, in the 
fifth week; symptomatic treatment and scrupulous care of the mouth, nose, and 
ulcerations of cheeks and glans penis. . 

Course.—Additional hemorrhages; occurred from time to time, but others were 
quickly absorbed. The application ofa tourniquet'to the arm to obtain a sample of 
blood and the trauma incident to the transfusion were both promptly followed by 
hemorrhage below the tourniquet. 





Fig. 4.—Penis and scrotum. 


During the first week, ulcerations developed in the lesions of the face and be- 
came more extensive in the glans penis, but there was a decrease in the edema 
generally. The gums became more pink, and nasal breathing became possible. The 
tenderness in the feet and legs subsided so that the patient could stand and walk 
comfortably. 

Following this initial improvement, the patient’s condition fluctuated slightly be- 
tween periods of improvement and retrogression. The rectal temperature varied 
between 37.5° C. and 38.0° C. Occult blood appeared in the stool from time to time, 
but no evidence of massive hemorrhage was detected. The urine showed a slight 
trace of albumin on one occasion but was otherwise normal, The blood picture re- 
mained unchanged. At times there was dyspnea and cough of moderate degree, 
which cleared quickly after menthol inhalation. 

Since the patient was not considered leprous, he was transferred to another hospi- 
tal where his progress was as follows: Other than a gradually increasing ulcera- 
tion of the lesions, particularly those of the face, the patient’s clinical picture 
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remained relatively unchanged until six weeks prior to death, or approximately 
five months from the time of onset of the disease. At this time there was a 
marked increase in the size of many of the lesions. Some became pedunculated 
and others showed a progressive infiltration into the surrounding tissues. A biopsy 
of the skin showed a pathologic condition similar to that described below. Ap- 




















Fig. 5.—Right radius and ulna. 
Fig. 6.—Left tibia and fibula. 


proximately six and one-half months after the time of onset of the disease the 


patient died, and at that time there were many funguslike tumors of the face and 


extremities. 

Autopsy.—The lesions described above were found to be densely infiltrated, hemor- 
rhagic-appearing masses. In some places these masses showed a tendency to lo- 
ealization, but in others they were quite diffuse. The mucous membrane of the 
mouth and pharynx showed a similar diffuse infiltration. At the base of most of 
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the large tumors there was evidence of old hemorrhage. The regional lymph nodes 
were slightly enlarged, firm, and fleshy in color. There was no evidence of sub- 
periosteal hemorrhage or alteration of the epiphysial junctions. The internal organs 
appeared grossly normal. 


Fig. 8.—High power field from the center of the section shown in Fig. 7. 
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Histologic Pathology.—Sections and tissues were forwarded to Surgeon R. D. 
Lillie, United States Public Health Service, Washington, D. C., who reported as 
follows: 


‘*The lymph nodes show edema, preservation of sinuses with slight monocyte 
exudation, diffuse replacement of pulp and follicles by rather juvenile small lympho- 
eytes, and scattered small cell clusters imbedded in deeply basophile or amphophile 
hyaline material which superficially resemble giant cells. Capsular infiltration is 
absent, as are eosinophiles. 

‘*The spleen pulp is largely hemolyzed and irregularly infiltrated by lymphocytes. 
It contains numbers of cell clusters like those in the lymph nodes. Terminal 
arterioles show endothelial swelling and thickening. Follicles are hypoplastic. Retic- 
ulum is somewhat exaggerated. 

‘*The skin shows a massive infiltration of the derma and subcutaneous fat by 
rather juvenile small lymphocytes, with thickened capillaries, areas of interstitial 
hemorrhage, and disruption of the connective tissue fibers. Cell clumps like those 
in the spleen and lymph nodes are seen. A few striated muscle fibers are imbedded 
in the deeper portions. The epidermis is thin and flattened and the papillary layer 
of the epidermis only partly infiltrated. 

‘* Altogether the process seems to me to be more in the nature of lymphatic 
pseudoleucemic nodules in the skin, such as are classed dermatologically with 
mycosis fungoides, rather than sarcoma.’’ Photomicrographs were made from 
sections similar to those reported above (Figs. 7 and 8). 


DISCUSSION 


The case is of interest because of the age of the patient, the 
rapidity of the process, and the confusion in diagnosis. 

Leprosy may be excluded for the following reasons: Cases of lep- 
rosy in which the skin changes approximate those seen in this case 
are almost invariably characterized by widespread sensory and trophic 
disturbances, together with other manifestations of peripheral nerve 
involvement. The spontaneous appearance of subperiosteal hemor- 
rhage in all probability oceurs only after spontaneous fractures. It 
is unusual to find either swollen gums and loosened teeth or joints 
and bones which are tender to the touch, and their combination is 
very unlikely. Finally, leprous lesions similar to those seen in this 
ease almost invariably contain large numbers of acid-fast bacteria. 

The tentative diagnosis of purpura, possibly scorbutic in origin, was 
based on the history of a diet poor in vitamin C; early bleeding from 
the nose; weakness; cutaneous, subcutaneous, intramuscular, sub- 
mucous, and subperiosteal hemorrhages; spongy, friable, and swollen 
gums; tender and loose teeth; secondary anemia; and a low grade 
fever. It must be remembered that at that time there was but slight 
infiltration in the lesions. This fact, plus the rapid alteration in the 
size of the lesions, gave the impression of hemorrhage in normal tis- 
sues rather than tumor formation. 


The group of diseases classified as lymphoblastomas includes chiefly 
mycosis fungoides, Hodgkin’s disease, lymphatic leucemia, lympho- 
sarcoma, and subvarieties of these.’ It has been repeatedly demon- 
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strated within recent years that one form can change into another and 
that symptoms of more than one form can coexist.? 

This case falls into the general classification of lymphoblastoma, 
and it is considered unnecessary to classify it further. Extensive in- 
volvement of the mucous membranes is more frequently seen in lym- 
phosarcoma, but the pathology of the lymph nodes does not coincide 
with this condition. There is no evidence to suggest a diagnosis of 
Hodgkin’s disease. The prominence of hemorrhage, which was one 
of the first symptoms, and the age of the child make one think of leu- 
cemia. The extent of the skin invasion, the absence of the leucemic 
blood picture, the slight amount of lymph gland involvement, and the 
microscopic pathology point to mycosis fungoides. 
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VOLVULUS OF THE DUODENUM IN THE NEWBORN 


Aurrep H. Porrer, M.D. 
SPRINGFIELD, OHIO 


OLVULUS of the duodenum is rarely found in infants. When it 
does occur, it is usually the result of some malrotation or other con- 
genital abnormality of the intestinal tract. 

Although eases of volvulus in infants during the first few weeks of 
life have been reported, a volvulus of the first portion of the duodenum, 
with obstruction due to a looping of a portion of the jejunum and the 
ileum pressing against the duodenum and held there by adhesions, is an 
entity seldom encountered. 


REPORT OF CASE 


Baby M., a male infant, seven days old, was born Jan. 9, 1935 (an uncomplicated 
delivery in City Hospital). He was seemingly healthy at birth, and weighed 7 pounds 
10% ounces. From his second day, the infant regurgitated and vomited (projectile 
at times) all fluids and food given him by mouth. He steadily lost weight and had 
become thin and emaciated. Medical treatment, consisting of hypodermoclysis of 
saline, proctoclysis of saline and glucose, and atropine sulphate gr. 1/1,500, was 
given for the relief of what was assumed to be pyloric stenosis. The patient’s condi- 
tion grew consistently more grave. He was brought under my observation Jan. 15, 
1935. 

Examination revealed a thin, emaciated infaat. The abdomen was moderately 
distended, but there was no edema evident. It was tympanitic to percussion. No 
peristaltic click or movement was heard by auscultation over the lower half. Due to 
the distention, no masses could be palpated. Some tenderness on percussion was 
elicited in the upper right quadrant, since the infant would ery out and squirm on 
examination in that area. No abnormalities were found in the head, eyes, ears, nose, 
mouth, neck, or chest. Extremities were normal. ‘There were no unusual neurologic 
findings. During the preceding three days, the temperature had ranged from 100.2° 
to 100.8° F. A rectal examination was essentially negative. There had been a few 
normal bowel movements, and urine had been voided frequently. 

It was recommended that infant be given all fluids he could take and hold by 
mouth, in addition to intraperitoneal saline twice each day, and that, should no 
signs of improvement show within a period of twenty-four hours or so, an opera- 
tion be performed for the relief of pyloric stenosis. 

On Jan. 16, 1935, fluoroscopic examination revealed the stomach greatly dilated, 
with no peristaltic waves showing. When child was fed by bottle, the meal was 
vomited, projectilely. When he was fed by medicine dropper, a small amount of the 
barium entered the stomach but remained in the cardiac end. Placing the patient 
prone, the barium was distributed faintly over the stomach, but returned to the 
cardiac end when infant was again placed on his back. Nothing was seen to leave 
the stomach. The fact that atropine did not relax the pylorus, together with the 
lack of peristalsis, led to the belief that there was an organic obstruction present. 

On January 17 a laparotomy was performed. The condition of the patient during 
anesthesia was fairly good. The pulse rate could not be counted in a satisfactory 
manner. Respirations ceased for one-half minute as a result of manipulation of the 
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liver and the stomach. A right paramedian incision was made, extending from below 
the costal margin to the umbilicus. The abdominal wall was very thin. On in- 
cising the peritoneum, the stomach and first portion of the duodenum, greatly dis- 
tended, immediately presented in the incision. Examination revealed the fact that 
the infant did not have pyloric stenosis, but that he had an obstruction at the 
junction of the first and second portions of the duodenum. From this point down- 
ward, the remainder of the small intestines and the large intestines were collapsed. 
The stomach and duodenum were so distended that the walls appeared very thin and 
almost transparent. In the region of and posterior to the head of the pancreas, 
a loop of the jejunum and a portion of the ileum were knotted together (like a 
bow tie), pressing against the duodenum, and held there by adhesions. The under- 
lying portion of the duodenum at this point presented a volvulus. Edema of the 
mesentery and the duodenum was noted here. The loops of the jejunum and the 
ileum were released, or untied, and the adhesions freed. It was then noted that 
the volvulus of the duodenum was caused by dense adhesions which were dissected 
free. Immediately afterward the obstruction was relieved, the small intestines be- 
came filled throughout with gas, and the stomach and the first portion of the 
duodenum collapsed. Inspection revealed some discoloration of the duodenum which 
disappeared after the application of a few hot towels. There was some evidence 
at this point of mild localized peritonitis. A survey did not show any pathologic 
condition of the liver, gallbladder, pancreas, or appendix. 

The infant remained in a fairly good condition until 11:30 a.m, January 18, 
when he became suddenly cyanotic. Breathing ceased at 2:30 P.M. the same day. 


Autopsy.—About 7 em. of the duodenum were covered by adhesions. The loop 
of the duodenum was necrotic, and discolored. There was no stenosis in either the 
duodenum or the pylorus. 

There was marked fatty degeneration of the liver and beginning turbidness of 
Glisson capsule of the liver by fibrous exudate. There was also a hemorrhage over 
the capsule. 

There was lobular pneumonia in the upper half of the lower lobe, already con- 
fluent, and a few lobular pneumonic foci in the posterior part of the upper lobe. 
Confluent lobular pneumonia was present in the upper lobe of the right lung and 
in the lower lobe. The middle lobe was free. 

There was marked degeneration of the heart muscle, but no lesions of the valve. 
The foramen ovale was wide open. 

Urie acid infarcts were found in both kidneys. There was no evidence of lesions 
of the pancreas, the suprarenal glands, the stomach, or the rest of the intestines. 

The brain was not examined. 

Diagnosis.—Local peritonitis with necrosis of the duodenum. Lobular pneumonia. 





CALCIUM DEPOSITION FOLLOWING THE INTRAMUSCULAR 
ADMINISTRATION OF CALCIUM GLUCONATE 


Report oF A CASE IN A NEWBORN INFANT 


FrepericK H. von Horr, M.D. 
AND 
Ropert E. JENNINGS, M.D. 
East OraAnGeE, N. J. 


A SURVEY of the literature gives the impression that the intra- 
muscular use of calcium gluconate has been employed extensively 
during the past ten years. It has been recommended in the treatment 
of tetany, hemorrhage, spasm of the smooth muscle, allergic conditions, 
tuberculosis, gonorrhea, and jaundice. No report of any untoward re- 
action can be found in the literature. Personal communication,’ how- 
ever, reveals three cases at least similar to the one here reported. Even 
though untoward reactions occur very infrequently, they may be dis- 
turbing enough to justify calling the condition to the attention of the 


profession. 
CASE REPORT 


B. B., a three-week-old female infant, was admitted to the pediatric service at 
the Orange Memorial Hospital on Feb. 20, 1934, because of hard lumps in both thighs 
and failure to move the right leg. 

The patient represents the mother’s fourth pregnancy. Two children died of 
rheumatic heart disease, and one child was living and well. The mother took an 
adequate diet throughout her pregnancy, and her health was good during that time. 

The baby was born in a left vertex presentation after a mild twelve-hour labor 
and weighed 6 pounds and 14 ounces. The umbilical cord was wound twice around the 
neck. There was marked asphyxia neonatorum which gradually subsided during the 
first twenty-four hours. After this time she appeared pale and was very inactive. 
The infant nursed poorly during the first two days. On the third day it was noted 
that respirations were very rapid and irregular and that the baby cried but little. 
A slight icterus of the skin and conjunctivae was present. The anterior fontanel 
measured 5 em. transversely and was slightly tense. On this day intermittent clonic 
convulsions of the face and extremities developed; these occurred more frequently 
and were of greater severity in the upper extremities. On examination later in the 
day the deep tendon reflexes were elicited with difficulty, and both feet were held 
in plantar flexion. There was an inconstant vertical nystagmus. Lumbar puncture 
was productive of blood-tinged fluid which was thought to be of traumatic origin. 
On ventrical tap a few drops of clear, colorless fluid were obtained. Blood calcium 
at this time was reported 7.2 mg. per cent. Intracranial damage was considered, but 
beeause of the possibility of infantile tetany the patient was given 10 c.c. of a 10 per 
cent solution of caleium gluconate intramuscularly. The following day her condi- 
tion remained essentially unchanged except for cessation of convulsions. On both 
the fifth and sixth days she again received 10 ¢.c. of the 10 per cent solution of 
ealeium gluconate. In each case, the injection was made into the gluteal muscles 
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except one which was injected into the right scapular region. By the eighth day 
the patient was nursing well although the cry was still of poor quality. The blood 
calcium on the ninth day was found to be 10 mg. per cent. Her condition steadily 
improved, and she was discharged on the fourteenth day, having gained in weight 
up to 6 pounds and 7 ounces. At the time of discharge there remained some in- 
duration at the sites of injections. 

During the ensuing week the mother noticed that the child’s right thigh had 
become hardened and more prominent and that she did not use her right leg. For 
this reason the patient was brought back to the hospital. Examination on admission 
revealed a well-nourished female infant, three weeks old, with increased tonicity in 
the arms and legs. The right foot was held in plantar flexion. The right thigh 














Fig. 1.—Roentgenogram illustrating calcium deposition in both femoral and left 
scapular regions. 


was red and brawny with an indurated area extending from the level of the iliac 
crest to the popliteal space. The right foot was slightly edematous. On the left 
buttock there was also an indurated area though smaller in size than that on the 
right and showing no inflammatory reaction. Knee jerks could not be elicited on the 
right and were sluggish on the left. Examination otherwise did not reveal any 
unusual findings. 

The patient remained in the hospital for two and one-half months, during the 
first two weeks of which she ran a low grade fever of 100° to 101° F. During this 
time the indurated areas in the right thigh became more inflamed, and in the third 
week areas of softening appeared. At this time her temperature rose to 103° F. 
and remained so for a week. In the fourth week a large amount of pus was 
evacuated from the lower portion of the right thigh. Culture of this material re- 
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vealed a hemolytic streptococcus. Two days later a smaller area was opened on the 
right buttock releasing a small amount of pus. Following this procedure, her tem- 
perature gradually subsided, and the wound healed by secondary intention. 

The blood calcium two weeks after admission was 11 mg. per cent, and the 
phosphorus 5 mg. per cent. The blood count and urine were normal, and the 
Wassermann and the Mantoux tests were negative. 

Roentgenograms taken shortly after admission showed a marked calcification 
throughout the soft tissue about both femora and in the left interscapular region. 
Films one month later showed a small amount of calcium in either thigh. Two 
months after admission, roentgenogams of the pelvis showed almost complete disap- 
pearance of the caleium. Six months later, roentgenograms showed no evidence of 
ealeium deposit. We considered the possibility of myositis ossificans traumatica, 
and injected normal saline solution into the right arm and observed the infant over 
a period of a month, but no calcification or induration appeared in this region. 

The patient was discharged at the end of two and one-half months, moderately 
undersized, but with good function of both legs. 

She was followed in the out-patient department and gained well in weight. At 
four and one-half months the cireumference of the head was 14.5 inches as com- 
pared with an expected measurement of 15.5 inches. At that time she did not react 
normally, and she was considered microcephalie. When last seen at the age of four- 
teen months, her condition was that of microcephaly with closed fontanels and a 
head circumference of 15.5 inches as compared with an expected normal of 18 
inches. Sight was diminished if not absent. The patient had not yet attempted to 
sit, stand, or talk. 


DISCUSSION 


Since this case is most comparable to myositis ossificans, it must be 
considered from the standpoint of diagnosis. Myositis ossificans is 
usually deseribed as a calcification in and surrounding muscular tissue, 
commonly provoked by trauma. There is also a progressive type, the 
etiology of which is obscure. Gruca* has very satisfactorily classified 
these conditions. 

Cases illustrating the various types ean readily be found in the litera- 
ture. The most common forms are those resuiting from trauma, such 
as fractures, and single or repeated blows to the muscles, with resultant 
hemorrhage as described by Campbell.* It is difficult to explain why 
some individuals demonstrate this untoward reaction to trauma. Ae- 
cording te Eliason,* the calcification must originate from the osteoblastic 
activity of the injured bone, either from the periosteum or from a 
metaplasia of the connective tissue. He points out that the vast majority 
of eases are in subjects under thirty years of age. Frejka® considers 
that the development of this condition is due to the presence of embryonic 
tissue, or to some substance that attracts the deposition of calcium salts. 
Wilkins and his coworkers’ have shown an increase of phosphatase in 
the connective tissue associated with this malady. That certain sub- 
stances injected intramuscularly may cause calcification has been ob- 
served by Oddi*® following the use of quinine, and by A. T. Moore.* 

The ease herein reported is of interest because of the unusual reaction 
following the intramuscular injection of calcium gluconate. Possibly 
the body tissues of an infant, capable of rapid growth, may contain rela- 
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tively undifferentiated fibers which may react to caleium injections to 
provoke an osteoblastic response. Since the 10 per cent solution of cal- 
cium gluconate*® is a supersaturated solution, one must consider the 
possibility of crystallization as a factor in promoting the deposition of 
ealeification. Although the possibility of infection, as a causative agent, 
must be considered, since one areca broke down and Streptococcus hemo- 
lyticus was recovered therefrom, this is unlikely because the areas of 
ealcification in the other buttock and in the scapular area showed no 
evidence of infection. Similarly, the possibility of hemorrhage into the 
muscles at the time of injection should be considered although it seems 
improbable in the absence of a hemorrhagic diathesis. Again it would 
be unlikely that one could so regularly traumatize periosteum to ex- 
plain this case. 


SUMMARY 


A ease of calcium deposition in a newborn infant following the intra- 
muscular injection of calcium gluconate and a suggestion as to the pos- 
sible cause are presented. 
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A CLINICAL STUDY OF THE INFLUENCE OF VITAMIN B 
SUPPLEMENTS 


1. ON GrowTH AND DEVELOPMENT DuRING INFANCY 
2. ON MaTerRNAL HEALTH DuRING GESTATION AND LABOR 
3. On LACTATION 


Herpert L. Exvias, M.D. 
RocKVILLE CENTER, LoNG ISLAND, N. Y., AND 
Revusen Turner, M.D. 

New York, N. Y. 


HE purpose of this investigation was to determine the effect of 

vitamin B supplements on growth and health during the first year 
of life. In addition, the influence of enrichment of the maternal diet 
with vitamin B was studied with respect to the maternal health and 
lactation and the condition of the newborn. 

In analyzing the clinical studies of the past, we have been impressed 
with the fact that much of the work was done on infants who were 
undernourished or convalescing from a severe illness. We wish to 
emphasize in the beginning that our investigation concerned itself prin- 
cipally with the effect of supplementing the diet of the well infant 
with extra amounts of vitamin B. 

The vitamin B supplements used consisted of wheat germ and brewer’s 
yeast. These are rich in both the B, (antineuritic) and the B, (anti- 
dermatitic) factors, which together form the principal parts of the 
vitamin B complex. The term vitamin B used in this paper refers to 
the vitamin B complex. Vitamin B deficiency in animals manifests 
itself by anorexia, retarded growth, and unsuccessful lactation. Rats re- 
quire three to five times more vitamin B for growth than for main- 
tenance;' the amount necessary for satisfactory lactation is even larger, 
from three to five times that necessary for growth.? It has been shown 
that the symptom of anorexia is due to a lack of the antineuritic 


factor (B,).* 


RESUME OF PREVIOUS STUDIES 


A number of attempts have been made to evaluate the importance of 
the vitamin B complex in the human diet. The relationship of vitamin 
B deficiency to beriberi is well known. According to Goldberger and 
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his coworkers,‘ pellagra, as it occurs in the South, can often be cured 
by the use of food rich in vitamin B,. Many have claimed that more 
or less typical syndromes develop when there occurs a partial deficiency 
of this dietary factor and that in infants and children such a partial 
deficiency may be a factor limiting optimal growth.® For this reason 
these investigators have advised the routine enrichment of ordinary 
diets with these vitamins. 

In 1917, while investigating the effectiveness of yeast and wheat germ 
as antiscorbutics, Hess* noted increased appetite and growth upon the 
addition of autolyzed yeast and wheat germ to the diets of a small 
group of infants. He concluded that these substances stimulated growth 
in undernourished infants. 

Eddy and Roper in 1917* reported improvement in the weight of five 
marasmiec infants upon the addition of a pancreatic extract which was 
demonstrated to be growth-stimulating for rats on a vitamin B deficient 
diet. In 1919 Daniels and Byfield® stated, ‘‘The addition of the anti- 
neuritic vitamin to the diets of infants, supplied with food furnishing 
an adequate number of calories, stimulated growth.’’ They obtained 
accelerated growth in normal infants under six months of age by using 
as a source of the antineuritic vitamin, orange juice, an extract of wheat 
germ, and an extract of vegetable. They did not use controls. 

Ladd (1921),® Daniels (1922),’° and Davison (1922) ,"* reported on the 
effects of adding an emulsion of yeast to the diets of undernourished 
infants. They concluded that the yeast supplement was without benefit 
and possibly harmful because some of the infants developed gastroin- 
testinal disturbances during the time that the yeast was administered. 

Moore and Brodie in 1927** reported a case of hemorrhage in a new- 
born infant which they considered to be due to vitamin B deficiency. 
The maternal diet was markedly deficient in vitamin B. At the time of 
delivery the mother suffered a severe hemorrhage. The infant died and 
at autopsy showed lesions very similar to those present in experimental 
animals on vitamin B deficient diets. The authors subsequently sug- 
gested that hypertrophic pyloric stenosis might be related to a vitamin 
B deficiency of the maternal diet during gestation.*® 

A number of investigators have reported beriberi among breast-fed 
infants whose mothers’ diets were markedly deficient in vitamin B. 
Such reports have come from Germany,“ Japan,’® the Philippine 
Islands,’*® and America."" 

In 1928 Hoobler** described a symptom-complex in infants which he 
claimed was due to a mild ‘‘B’’ deficiency and which was cured by 
the addition of yeast to the diet. This syndrome, according to Hoobler, 
consists of anorexia, loss of weight, spasticity of arms and legs, rigidity 
of the neck, restlessness and fretfulness, pallor, and low percentage of 
hemoglobin. Dennett*® reported similar cases which were cured with a 
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preparation of wheat germ, ‘‘vitavose.’’ We have not observed this clin- 
ical syndrome in our well baby clinic. 

Later Hoobler®® reported the results of enriching the diets of infants 
with wheat germ and yeast, but was not able to obtain a greater gain in 
weight of the treated group as compared with the control group. He 
did, however, obtain a greater gain in total length and sitting height in 
the vitamin-fed group than in the control group. He observed his eases 
for only four weeks. Several others”*** have reported a greater weight 
gain in infants whose formulas were enriched with extra sources of 
vitamin B complex. None of these investigators, with the exception of 
Gaynor and Dennett, included a large group of experimental and con- 
trol well infants seen over a relatively long period. Gaynor and Den- 
nett®* reported superior growth in a group of well infants given a diet 
of dry milk to which had been added the solids from an aqueous extract 
of rice polishings. 

Morgan and Barry (1930)*° reported a more rapid rate of growth in 
undernourished school children receiving wheat germ rolls than in a 
similar control group receiving white flour rolls. Summerfeldt*® re- 
ported similar results, using two groups of normal children fed a cereal 
mixture rich, not only in vitamin B, but in minerals as well. In the 
latter study the possibility that the improvement in weight gain was 
due to the added minerals was not ruled out. Realizing this Ross and 
Summerfeldt®’ studied the effects of an increased supply of vitamin B 
and iron on the rate of gain of three groups of normal children. One 
group received the regular well-balanced diet of the orphanage; the 
second group was fed the same diet with the addition of a vitamin B 
concentrate made from wheat germ and brewer's yeast (free from iron). 
The third group received the regular diet plus 3 ounces of a precooked 
form of a special cereal mixture enriched. with vitamin B and minerals. 
These children were followed for a period of six months. The results 
showed that the children receiving the vitamin B concentrate without 
minerals gained at a better rate than the controls but not as well as the 
group receiving vitamin B and added minerals. They concluded that the 
increased rate of gain obtained when the special cereal was substituted 
for ordinary cereals was not entirely due to its high vitamin B content. 
Many biochemists**** have stated that the nutrition of the well infant 
could be improved by supplementing the diet with vitamin B in ad- 
dition to that already present in the diet of the normal infant. 


MATERIAL STUDIED 


We have studied a group of well infants from the third week of life 
to the end of the first year to determine if the growth and development 
of these infants could be influenced by enriching their diets with pre- 
sumably large quantities of the vitamin B complex in the form of wheat 
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germ and brewer’s yeast. If the growth of our controls was being 
limited by a deficiency of the vitamin B complex, we expected the ex- 
perimental group to show superior development as judged by growth in 
weight and height. In addition, we kept data concerning appetite, the 
incidence of infections and of gastrointestinal disturbances. 

During the past two years 238 artificially fed white infants have been 
studied in the well baby elinie. There were 121 infants in the vitamin 
group and 117 infants in the control group. The minimum period of 
observation for any infant was fifteen weeks. Of the 121 infants in the 
vitamin group 47 were followed throughout their entire first year of 
life. In the control group of 117 infants 37 were followed throughout 
their entire first year of life or longer. The average period of observa- 
tion for both groups during the first year of life was forty weeks. A 
number of infants was breast fed for a short time after birth and then 
given artificial feedings. These infants were included either in the 
vitamin B group or in the control group, depending on whether the 
mother had received a vitamin B supplement (dried brewer’s yeast or 
cereal enriched with wheat germ and yeast) during the time she was 
nursing the infant. Twins, prematurely born infants, and infants de- 
veloping a major illness were excluded. All the infants were born in 
Bellevue Hospital of mothers from a poverty-stricken group residing in 
the vicinity of the hospital. A social worker visited the obstetric wards 
and instructed the mothers to bring their infants to the elinie for super- 
vision of feeding and hygiene. In this group of artificially fed infants, 
none was born of a mother who received yeast in the prenatal study to 
be deseribed below. The infants were seen in the clinie by the authors 
only. 

The average age on entrance to the clinic was three and one-half 
weeks. Infants were usually seen every three weeks, often at shorter 
intervals. Those not attending at least once every five weeks were ex- 
eluded. Post cards and home visits were used to encourage return visits. 
The diet consisted of whole milk and water up to the child’s fluid re- 
quirements with 1 ounce of added dextri-maltose calculated as 4 level 
tablespoons to the ounce. The control group reecived plain dextri-mal- 
tose; the experimental group received dextri-maltose with added wheat 
germ and yeast (6 level tablespoons to the ounce since this is a lighter 
preparation). The latter is marketed as dextri-maltose’ with vitamin B 
and furnished 105 B, and 60 B, Chick and Roscoe units in each ounce. 
The calorie intake varied from 50 to 55 ealories per pound of body 
weight. All infants received orange juice after the first month and from 
October to May cod liver oil up to 3 teaspoons daily, depending on the 
age of the infant. Cooked cereal was added to the diet during the fourth 
month of life, the vitamin group getting Mead’s cereal, which contains 
added wheat germ and yeast, and the control group, a special cereal 
prepared like Mead’s cereal but containing no wheat germ or yeast. 
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Mothers were advised to offer a tablespoon of the cooked cereal daily 
and to increase this gradually until 6 to 8 tablespoons were being given. 
Puréed vegetables, egg yolk, and banana were added during the sixth 
month, stewed fruit and scraped beef during the eighth and ninth 
months. 

RESULTS OF STUDY 


Growth.—The growth in weight, total body length, and sitting height 
of the two groups of infants is compared in Charts 1 and 2. Tables 
I and II present an outlined form of the data used in constructing 
Charts 1 and 2. There are no consistent differences between the two 


TasBie I 


COMPARISON OF MEAN WEIGH?S FOR EACH AGE PERIOD OF VATIMIN B AND CONTROL 
GROUPS 





VITAMIN B GROUP CONTROL GROUP 


AGE IN |- — 
| NU | MEAN WEIGE NU ER OF MEAN WEIGH" 
WEEKS NUMBER OF GHT UMB EIGHT 














CASES | LB. & OZ. KG. CASES LB. & OZ. KG. 
0- 3 | 25 4 3.20 1l 3.50 
4-7 66 3.86 3.82 
8-15 | 94 4.57 4.57 
16-23 97 6.02 i 4 5.96 
24-31 83 7.06 | j 7.45 
32-39 | 68 8.27 5 . : 8.41 
40-47 | 56 9.08 5s | ig 9.04 
48-55 | 47 9.76 : ee 9.50 
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TABLE II 


COMPARISON oF ToTaL Bopy LENGTH AND SITTING HEIGHT OF VITAMIN B AND CON- 
TROL GROUPS ACCORDING TO AGE PERIODS 








VITAMIN B GROUP CONTROL GROUP 

TOTAL | | TOTAL | 
AGE IN | NUMBER BODY SITTING NUMBER Bopy | SITTING 
WEEKS | OF LENGTH | HEIGHT OF LENGTH | HEIGHT 


CASES | wm. MM. CASES MM. MM. 


11 516 | 352 3 | 565 365 
19 ; | 365 12 | 545 366 
5 | 395 52 598 | 393 
419 54 646 | 427 
445 59 | 678 | 445 
458 | 56 | foe | 486 
470 33 ae 470 
483 29 748 476 

















groups. The growth of both groups is superior to that of unsupervised 
children in the Bellevue District and does not differ significantly from 
that of the supervised infants from Bellevue Hospital studied by Bakwin, 
Bakwin, and Milgram.** 

Respiratory Infections—The incidence of minor respiratory infec- 


tions in the two groups is compared in Chart 3 by certain subdivisions 
of age. Purulent otitis media, bronchitis, and pneumonia were ex- 


eluded. If an infant appeared in the clinic with an upper respiratory 
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infection on one visit and showed the same signs on a consecutive visit, 
this was considered to be the same infection unless an interval of three 
weeks had elapsed between visits, in which case two infections were re- 
corded. There is no constant difference in the incidence of infections 
in the two groups. 


10.0 
Kg 





Weight 
8.0 


60 








16 24 32 
Age in weeks 





Chart 1.—Comparison of the growth in weight of the group receiving vitamin B 
supplements (dotted lines) and that of the control group (continuous lines). Means 
are represented by circles. 
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Chart 2.—Comparison of the growth in total body length and sitting height of the 
group receiving vitamin B supplements (dotted lines) and of the control group (con- 
tinuous lines). Means are represented by circles. 


Diarrhea.—In Table III the incidence of diarrhea in the two groups 
is compared. By diarrhea is meant the occurrence of several watery 
stools without accompanying systemic manifestations. From this table 
it ean be seen that only a few cases of diarrhea were unassociated with 
a parenteral infection and were almost equally divided in the two groups 
of infants. 
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TABLE III 


PERCENTAGE OF INCIDENCE OF DIARRHEA WITH AND WITHOUT PARENTERAL INFECTION 

















| DIARRHEA DIARRHEA 
| TOTAL NUM- TOTAL WITH WITHOUT 
BER OF DIARRHEA | PARENTERAL | PARENTERAL 
INFANTS | PER CENT INFECTION INFECTION 
| PER CENT PER CENT 
Vitamin B Group 121 15.6 5.7 9.9 
Control Group 117 15.2 6.7 8.5 





Anoreria.—This symptom, which has been stressed as of primary 
importance in vitamin B deficient animals, was present in eighteen in- 
fants in the vitamin group and in twenty-four infants of the control 
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Chart 3.—Percentage of upper respiratory infections among control group (solid 
areas) and vitamin B group (diagonally hatched areas). 


TASLE IV 


INCIDENCE OF ANOREXIA AMONG VITAMIN B AND CoNnTROL GrouPs 























~  YWITAMIN B GROUP ‘ites CONTROL GROUP 
| Bees ti 
AGE TOTAL NUMBER INFANTS WITH TOTAL NUMBER/| INFANTS WITH 
MONTHS | oF ANOREXIA OF ANOREXIA 
| INFANTS PER CENT INFANTS PER CENT 
0- 5 83 6.1 74 11.5 
6-11 47 | 19.1 37 29.7 
12-17 27 14.8 18 27.7 





group (Table IV). In these infants anorexia was not associated with 
signs of any infection or gastrointestinal disturbance. The complaint 
of anorexia in the vitamin-fed group appeared less frequently than in 




















ELIAS AND TURNER: VITAMIN B SUPPLEMENTS 359 


the control group, but since it was noted in such a small number of 
eases, we cannot say whether the difference is a significant one. 

With the exception of Gaynor and Dennett’s work, the clinical 
studies of vitamin B have been carried out on infants who were 
definitely undernourished or were convalescing from a severe illness. 
Our study considered only well infants whose care was strictly super- 
vised during the first vear of life. These well infants, as far as we 
could ascertain, were in no way benefited by the addition of extra 
vitamin B to the diet. 

Although it is probably true that the vitamin B factor is not so 
abundant or so widely distributed in foods as was at one time sup- 
posed, it would appear from our study that the amounts present in milk, 
meat, fruits, and vegetables as offered to these infants are sufficient to 
supply the needs of their economy. Macy, Outhouse and Hunscher* 
found a great variation in the vitamin B content of human milk from 
two mothers, as judged by the rat test. In spite of this considerable 
difference in the vitamin values of the two milks studied, the growth 
rate of the infants was equally good. These workers concluded that 
there was a great factor of safety in the vitamin B content of human 
milk. It should be emphasized again that our study was directed to- 
ward investigating the results of adding extra sources of the B com- 
plex to the healthy infant’s diet. 


INFLUENCE ON MATERNAL HEALTH 


In the prenatal investigation one group of fifty-eight pregnant women 
received concentrated brewer’s yeast tablets while another group of 
sixty attending the clinic at the same time served as controls. These 
two groups were treated exactly the same except that the vitamin group 
was asked to eat 8 tablets of concentrated brewer’s yeast three times 
a day. These tablets were slightly larger than a 5-grain aspirin tablet 
and were readily taken by the women reported in this study. Our social 
worker made regular home visits to see that the women had an adequate 
supply of tablets and that they were taking these tablets as ordered. 
The dose prescribed furnished the mother with about 400 extra vitamin 
B and 300 extra vitamin G Sherman units. One quart of cow’s milk 
has about 180 B and 300 G Sherman units. Only those mothers who 
attended the clinic regularly and who cooperated by taking the pre- 
seribed dose of 24 tablets a day are reported here. 

Table V shows that in the groups studied there were no significant 
differences in the age of the mother, her parity, the number of visits 
per mother, the length of the observation period, or the weight of the 
newborn. Table VI shows no difference in the incidence of certain 
symptoms during pregnancy. There were no cases of neuritis, toxemia, 
or nephritis in either group. Table VII shows no appreciable differences 
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in some of the complications of labor. The incidence of prematurity and 
neonatal mortality was not significantly different, there being two pre- 
mature infants in the control group and one in the vitamin group. 
There were no deaths in the control group, one macerated fetus, breech 
presentation, occurring in the experimental group. 


TABLE V 


SUMMARY OF SIGNIFICANT DATA COLLECTED IN PRENATAL STUDY 








GROUP RECEIVING | : e 
YEAST TABLETS | CONTROL GROUP 





Number of cases 58.0 60.0 
Age in years 23.4 24.0 
Length of observation in weeks 12.5 13.5 
Mean number visits per mother 5. 5.4 
Mean parity . 1.6 
Mean weight at birth* in kilograms ' 3.30 








*Coefficient of variation determined. 


TABLE VI 


INCIDENCE OF CERTAIN SYMPTOMS DURING PREGNANCY 








Total number of cases 
Headache* 


YEAST | CONTROL 
58 *60 
0.158 0.342 





Abdominal pain* 
Backache* 
Edema 


0.133 0.082 
0.095 0.123 
0.250 0.212 


= 
Dizziness* 0.122 0.143 
| 





*Coefficient of variation determined. 


TABLE VII 


INCIDENCE OF CERTAIN COMPLICATIONS OF LABOR 








GROUP RECEIVING 


NUMBER YEAST TABLETS CONTROL GROUP 


Total number of cases 5 60 
Lacerations in per cent 37.5 30.1 
Mean blood loss (c.c.) 0 247.0 
Incidence of postpartum hemorrhage 

per cent , 21.0 








LACTATION 


In the study of the effect of vitamin B on lactation, a plan similar to 
the prenatal study was followed. In seventeen nursing mothers taking 
24 brewer’s yeast tablets a day, the average length of lactation was 20.0 
weeks; among the control group of mothers the average duration of 
lactation was 19.6 weeks. We feel that this group of seventeen cases is 
too small on which to base any definite conclusions. 


SUMMARY AND CONCLUSIONS 


1, In this study, supplementing the diets of artificially fed infants 
with additional amounts of vitamin B did not exert a favorable influence 
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on the rate of growth, the incidence of upper respiratory infections, or 
the incidence of gastrointestinal disturbances during the first year of 
life. 


2. Anorexia appeared slightly less frequently in the vitamin-fed 
group. Since it was noted in such a small number of cases, we cannot 
say whether the difference is a significant one. 

3. Enriching the diets of pregnant women with extra vitamin B did 
not influence : 

1. The incidence of certain symptoms during gestation such as 
headache, dizziness, abdominal pain, backache, and edema. 

2. The amount of blood lost at delivery. 

3. The severity of lacerations (perineal). 

4. The size and condition of the newborn. 


4. It is probable that the control diets of mother and of infant con- 
tained an optimal amount of vitamin B as far as could be judged from 
the criteria of health and growth studied. 


We wish to thank Dr. Frederick C. Holden, former Director of the Gynecologic 
and Obstetxic Services of Bellevue Hospital, for the privilege of permitting us to 
study the patients in the prenatal clinic and on the obstetric wards of Bellevue 


Hospital. 
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NOTES ON THE TREATMENT OF AN UNUSUAL CASE OF 
HEMOLYTIC STREPTOCOCCUS SEPTICEMIA 


PrercivaAL NicHo.son, M.D. 
ARDMORE, Pa. 


HIS case is presented to illustrate a practical method of treatment 
in septicemias, especially those due to the streptococci. 


This infection, in a twelve-year-old boy who had previously been in good health, 
followed a moderate attack of measles. 

During his convalescence from measles, he had a severe pain in the right ear. 
The eardrum was promptly incised, and twenty-four hours after the incision there 
was a continued very profuse serosanguineous discharge, necessitating hospitalization 
and an immediate mastoidectomy. At the time of operation, the cortex over the 
mastoid was already perforated. An agar plate with less than twelve hours’ in- 
cubation showed a pure culture of hemolytic streptococcus. Four days after this 
operation the patient’s blood revealed hemolytic streptococcic septicemia. 

This case was unusual in the length and severity of the temperature range. At 
one time the temperature reached 107° F., where it remained for an eight-hour 
period. One uncharted observation was 107.4° F. The continued high temperature 
lasted twenty-nine days, with occasional elevations until the fifty-third day. 

The chart shows in detail the application of the medical treatment, and the lower 
portion of the chart is a complete analysis of daily nuclear shifts, showing the white 
blood count, polymorphonuclear cells, the young neutrophiles, and the degenerated 
cells. At several points there was a fall of neutrophilic cells with the rise of the 
degenerated cells indicating a very severe crisis. 


The unusual element was the type of medical treatment employed. 
On the fourth postoperative day, when there was a positive blood stream 
infection, the boy was given intramuscular injections of an autogenous 
lysate (bacteriophage) obtained from the mastoid culture at time of 
operation. Lysate was continued daily until the seventh postoperative 


day, when a continuous intravenous injection of dextrose in normal 
saline solution was started, and adult blood plasma and bacterial lysate 
were added. This continuous intravenous medication was maintained 


with some intermission throughout the febrile period. Several trans- 
fusions of whole blood were also given. 

On the ninth postoperative day a lateral sinus thrombosis operation 
was performed, during which the patient lost a very large amount 
of blood. The intravenous medication was carried on before, during, 
and after the operation. 

Twenty-three days after the first operation, x-ray of the right mastoid 
area showed considerable necrotic bone. A second mastoid operation 
was performed, which confirmed the x-ray findings. Six days following 
this operation the temperature fell to approximately a normal level, and 
convalescence was rapid. 

From the Pediatric and Pathological Services of the Bryn Mawr Hospital, 
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Chart 1A. 


During the course of this hemolytie blood stream infection with its 
long-continued septic temperature, several points stand out prominently. 
At no time did this boy become stuporous or delirious, nor was there 
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any abdominal distention or disturbance of bowel function. Repeated 
analysis showed no kidney injury, nor did any cardiac or pulmonary 
complications occur. 











Chart 1B. 


On numerous occasions whole blood transfusions caused venous 
thrombosis and several times the hemoglobin and red blood cells were 
both reduced following whole blood transfusion. Blood plasma, on the 
other hand, did not cause venous thrombosis. Plasma usually produced 
an elevation in the curve of the patient’s hemoglobin and red blood cells. 
This was probably due to the neutralization of the toxin of the disease, 
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thus allowing the patient’s blood-making organs to function more nor- 
mally with a marked improvement of the blood picture. The blood 
plasma contained all the antitoxie and antibody elements, and all the 
nourishment of twice the volume of whole blood. Plasma was .admin- 
istered in much larger quantities than would have been possible if whole 
blood had been used. 

The recovery in this case was apparently due to very large amounts 
of blood plasma and large amounts of dextrose in normal saline solu- 
tion. The blood plasma supplied nourishment and neutralized the toxin. 
The dextrose and saline solution supplied nourishment and fluid es- 
pecially during the last two operations, permitting their completion. 
After operation when the patient suffered from great loss of blood, both 
the plasma and the saline solution supplied the neeessary amount of 
fluid and nourishment at a time when it could not be taken by mouth. 

The patient received the equivalent of 7,800 ¢.e. of whole blood, an 
amount impossible to have been administered as such. 

The blood stream infection in this boy did not permanently clear up 
until the last extensive operation on his mastoid, removing the final 
foeus of infection. He could not, however, have withstood the blood 
stream infection and survived the operation without the extensive intra- 
venous medication given, which treatment resulted in complete Teeovery 
without complications in a case which otherwise would have been fatal. 

It is interesting to note that before his infection the patient weighed 
85 pounds 2 ounces; after his illness he weighed 77 pounds 1 ounee, a 
loss of eight pounds. Now one year later with an attack of pneumonia 
and suppurative otitis media intervening, he weighs 102 pounds and 
8 ounces, a gain of 25 pounds in the year following the septicemia. He 
has firm tissues, is muscular, and is active both mentally and physically. 





A STUDY OF NEONATAL MORTALITY 


BasEp Upon 120,726 ConsrecuTIvE DELIVERIES AT THE BOSTON 
Lyrnc-In Hosprtau From 1873 THrovueH 1934 
Stewart H. Currrorp, M.D. 
Boston, Mass. 
HE American Academy of Pediatrics contemplates an organized at- 
tempt to reduce the neonatal mortality rate. Their effort is timely, 
sinee 60 per cent of the present infant mortality oceurs in the first 





INFANT MORTALITY BY AGE GROUPS 


- MASSACHUSETTS 
RATE PER 1.000 LIVE BIRTHS 
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chart 1.—Reproduced through the courtesy of the Massachusetts State Department 
of Health 

two weeks of life (Chart 1). Furthermore, in twenty-five years there 

has been no reduction in the neonatal mortality rate from 30 per 1,000 


This is the seventh in a series of studies on the reduction of the newborn infant 
death rate from the Boston Lying-In Hospital, the Departments of Obstetrics and 
Pediatrics of the Harvard Medical School, and the Department of Child Hygiene of 
the Harvard School of Public Health. 
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live births. In presenting their plan of attack at the national meeting 
in New York on June 7, 1935, the Committee on Child Health Relations 
regretted their inability to provide a base line for the study of neonatal 
mortality. A statistical study of this mortality at the Boston Lying-In 
Hospital from 1873 through 1934 has recently been completed and is 
submitted in the hope that it may provide a temporary standard or 
yardstick for similar studies in other communities. 
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Chart 2. 


In the past sixty-two years, 120,726 babies have been delivered under 
the supervision of the Boston Lying-In Hospital, with an average neo- 
natal mortality rate of 28.3 per 1,000 births. The neonatal death rate 
began at 79 in the period from 1873 to 1882 and in the past two years 
has been 20 and 19, respectively (Table I and Chart 2). 

The reduction in mortality is accounted for by improvements in two 
groups of infants (Chart 3). The first group can be classified loosely 
to include those deaths due to infections and probable infections; here 
the rate has fallen from 39 to 1. The diagnoses included in this group 
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are pneumonia, erysipelas, septicemia, congenital syphilis, enteritis, in- 
anition, marasmus, and unknown cause of death. The second group 
in which a reduction in rate oceurred is that of the premature infants; 
here the rate has fallen from 23 to 10. 

Of greatest importance is the fact that the individual death rates for 
intracranial hemorrhage (2.86 per 1,000 births), atelectasis, intrauterine 
asphyxia, and asphyxia neonatorum (2.56 per 1,000 births) , hemorrhagic 
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Chart 3. 


diseases (1.57 per 1,000), and congenital defects (2.25 per 1,000) have 
been found to be practically constant from period to period throughout 
this long time. 

Since the reliability of diagnosis in the early days of the hospital may 
be open to question, the vital statistics of the hospital for the past ten 
years provide a more satisfactory basis for neonatal mortality studies. 
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The hospital statistics for the past ten vears should represent as re- 
liable data as ean be obtained. During this period the hospital has been 
in its new building with the most modern physical equipment. The ob- 
stetric staff is a closed one, and all responsibility is vested in one man, 
who is at the same time the professor of obstetrics in Harvard Medical 
School. The pediatric service is the responsibility of one man on duty 
throughout the year. The pediatric staff has complete charge of all 
sick, abnormal, and premature infants. All of the discharge diagnoses 
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Chart 4. 


are made by the pediatrician, and each individual record is checked 
within a week of the patient’s discharge as to the accuracy of the final 
diagnosis. In recent years 50 per cent of the infants who died have 
received postmortem examinations. Every death is presented and dis- 
cussed at a monthly staff meeting attended by both obstetric and pedi- 
atric members. An efficient record department indexes and cross in- 
dexes the diagnoses before filing. 

In the past ten years, 31,786 babies have been born under the super- 
vision of this hospital—almost 20 per cent of all the births in the city 
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of Boston—with a neonatal mortality rate of 21.4 per 1,000 (Table II 
and Chart 4). In this period the death rate for the first two weeks has 
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Chart 5. 


TABLE IIT 
TEN-YEAR AVERAGE NEONATAL MORTALITY 
(Rate Per 1,000 BirtHs) 








Prematurity 

Intracranial injury 

Congenital defects 

Atelectasis, intrauterine asphyxia and asphyxia neonatorum 
Infection 

Hemorrhagic disease 

Cause unknown 

Erythroblastosis 


Total neonatal mortality 


. eeuretl 
SID S2 bo DW) 
wed & et 











374 THE JOURNAL OF PEDIATRICS 


fallen from 28 in 1925 to 20 in 1934. The improvement during this period 
has been due to a reduction in the premature infant death rate from 18 
in 1925 to 10 in 1934 (Chart 5). The death rate for the mature infants 
has remained stable at 10 per 1,000, and the yearly fluctuations found for 
various individual causes of mature infant deaths are probably of no 
real significance due to the relatively small number of births in any 


given year. 

The composite picture for the past ten years representing 31,786 births 
may serve as a standard for the neonatal mortality to be expected under 
favorable conditions. 


Nore: Feb. 14, 1936. The vital statistics for 1935 may now be added to the 
above data. 

Total births 3,777 
Stillbirth rate 47.00 
Neonatal mortality rate 18.50 
Premature infant mortality rate 11.00 
Intracranial injury 1.32 
Congenital defects 2.64 
Atelectasis, intrauterine asphyxia and asphyxia 

neonatorum 1.85 
Infection 0.26 
Hemorrhagic disease 0.79 
Cause unknown 0.26 
Erythroblastosis 0.26 


CONCLUSION 


The vital statisties of the Boston Lying-In Hospital have been pre- 
sented in the hope that they may serve as a temporary standard for 
other studies on neonatal mortality. 





THE CHANGING PEDIATRIC PRACTICE 


Henry E. Starrorp, M.D. 
OAKLAND, CALIF. 


N THE last decade medical, as well as social and political, adjust- 
ments have occurred at an unusually rapid rate. What applies to 
medicine as a whole is equally applicable to pediatries as a specialty. 
Consequently, it may be possible to scan the last ten years of chil- 
dren’s medicine and visualize future trends. 

Dr. Howard Naffzigger, in addressing a class of medical students, 
said, ‘‘No speciaity has a right to exist as such unless it is contribut- 
ing something new to medicine.’’ Undoubtedly he was thinking of 
scientific advancement, but there is no reason why this should not ap- 
ply to the actual practice of a specialty. Laboratory investigation 
paves the way of progress, but the work of the research man is, to a 
large measure, wasted if the results are not applied clinically, and 
more—translated into terms which the layman can understand. The 
literature of the last ten years gives abundant evidence of the further- 
ance of technical knowledge. It is essential for the pediatrician to 
make the daily routine of his practice keep step with this advancement. 

The problem is many sided. It involves not only the changing rela- 
tionship between the general practitioner and the pediatrician, but 
also the feeling between those who limit their work to children. Aside 
from the question of health insurance, the problem necessitates a 
workable method by which the patient can be served at a cost which 
is not prohibitive. It involves the dissemination of medical knowledge 
in competition with fads, folklore, quacks, and nostrums. It cannot 
disregard the fact that the pediatrician is entitled to a just remunera- 
tion for his services. Everyone is well aware that the practice of chil- 
dren’s medicine has changed in the last ten years. Let us consider 
some of the factors involved. 

Early in our association Dr. Clifford Sweet said, ‘‘When the gen- 
eral practitioner learns to examine ears and do urinalyses, we will 
have to give up pediatrics and try new outlets for our efforts.’’ He 
had just opened the ears of a child whose intestinal tract had been 
polished to a nicety with castor oil and enemas for the previous week. 
The large element of truth in Dr. Sweet’s statement is now evident. 
In an increasing number of instances, the general practitioner, 50 
per cent of whose work it is said deals with chiidren, has learned not 
only to examine ears, but to treat otitis media adequately. Recently 


Chairman's address, Pediatric Section of the California Medical Association at 
the sixty-fourth annual session, Yosemite National Park, May 13-16, 1935. 
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an otolaryngologist in our community stated that he had not per- 
formed one simple mastoidectomy during the past two years. He at- 
tributed this to the fact that when there was not an extensive involve- 
ment or unusual groupings of mastoid cells, the care now given to 
acutely infected ears is, as a rule, sufficient to prevent severe mastoiditis. 

This betterment in the care of acute infections in children is not 
limited to otitis media. It has become the exception rather than the 
rule to discover a missed case of pyuria. ‘‘Teething’’ and ‘‘something 
intestinal’? have ceased to be prevailing diagnoses. The importance 
of maintaining fluid balance in infection is no longer the exclusive 
knowledge of the pediatrician. Even the castor oil bottle has been 
relegated to its rightful position in the back of the medicine cabinet. 
In short, adequate care of acute infections in children is no longer 
limited to the pediatrician. 

And what is happening to that backbone of children’s medicine, 
infant feeding? In discussing the problem with confreres throughout 
the state, most of them say that their routine care of babies during 
the first two years has decreased 50 per cent or more. The financial 
stress of the past few years has undoubtedly played no small part in 
diminishing the routine care of infants, but there are other factors 
involved which will remain unchanged even in prosperous times. The 
complicated formulas of twenty or thirty years ago have been sup- 
planted by comparatively simplified feeding. In addition, widespread 
dissemination of information by government bulletins, parents’ maga- 
zines, and well baby clinics has given mothers a sense of security. It 
will be some time before the average mother is reeducated to the fact 
that routine examinations are more important in the follow-up of the 
well baby than the simple prescription of an adequate formula forti- 
fied by adequate accessory food substances. Meanwhile, the pediatri- 
cian will continue to see fewer infants during the first year. 


In addition, diet lists for older children are being prescribed by an 
increasing number of practitioners. Not only dietitians, both legiti- 
mate and otherwise, but also opticians and dentists (many quite con- 
scientiously) are offering diet lists to their followers. It is possible 
that a considerable amount of sound dietary advice may be passed on 
to the layman through these channels. The contents of an average 
diet are certainly not a seeret held only by the children’s physician. 
But when the individual preseribing food charts is not in a position to 
perform a complete physical examination and interpret laboratory 
results, thus suiting the diet to the individual, there is a question as 
to whether or not the best interests of the patient are being served. 


Specific preventive procedures have been fostered and popularized 
by the pediatrician. For some years immunizations were performed 
largely in his office. Because of the standardization of smallpox vac- 
cination, diphtheria prophylaxis, and, more recently, immunization 
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against whooping cough, clinics and general practitioners are per- 
forming more and more of this work. 

It might seem that an attempt is being made to decry the efforts of 
the general practitioner and of clinics for those of limited means. 
Nothing is farther from the truth. When any physician who is not 
confining his work to a specialty is able to perform the work of any 
of the many fields of medicine as well as the specialist, there seems no 
logical reason why he should receive anything but praise. In reality, 
it is a challenge to the specialist to raise the standard of his work and 
to use his best efforts to further advance his particular field; in other 
words, to fulfill Dr. Naffzigger’s criterion for a progressive spevialty. 

In spite of these inroads on the practice of the children’s physician, 
most of us have not been forced into other vocations. Actually, our 
number has been rapidly increasing. In our own community of half 
a million people, the number of pediatricians has grown in the last ten 
years from five to twenty-five. This is not unique. The growth of 
urban and rural communities has not kept pace with the pediatric 
medical service now available. The problem is evident. The ques- 
tion arises as to whether any attempt is being made to solve it and, if 
so, whether we are at present working toward the right solution. 
Practices skimming the borderline of medical ethics have no place in 
this discussion. There is, however, a custom of commodity merchan- 
dising which is creeping into our particular specialty—namely, offer- 
ing more for less remuneration. There are now included in feeding 
services many things which are far removed from the original plan 
devised by Dr. Langley Porter. Specific immunizations, insurance 
against illness, laboratory procedures—often including x-ray pictures 
—are commonly considered part of the feeding service without addi- 
tional charge. Examination of children from the school eclinies in pri- 
vate office without charge is not an uncommon procedure. Free care 
of infants during the first few months after birth is a problem in many 
communities. This shortsightedness can lead only to ill feeling be- 
tween physicians and ultimately decrease the income of all. Consid- 
ered superficially, the patient has the good fortune to receive medical 
attention at bargain prices. In reality, this is far from the truth. It 
is a boomerang for physician and patient alike. Laboratory pro- 
cedures have their place in all medical practice, but in the last analy- 
sis they are only accessories. When undue emphasis is placed upon 
these mechanica! adjuncts of children’s medicine, clinical skill, friendly 
advice, and education of the patients are likely to be neglected. 

Now let us grant that the pediatrician of the future will see less of 
the general run of acute infections, care for a smaller number of babies 
during the first two years of their lives, cease to be considered as the 
last word in dietary advice in older children, and administer fewer 
specific immunizations. Does it mean that there is no longer a need 
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in medicine for the man who restricts his work to children? Is pedi- 
atries to become a part of general medicine? Are we to substitute 
overenthusiastic competition for cooperation? Only if we remain un- 
aware of the volume of work before us which is essentially untouched 
does this seem likely. It is necessary for these fields of endeavor to 


be recognized. 

Most of these deal with borderline problems: shades of difference 
between health and disease; conditions whereby the child is not in- 
valided, but his social and individual efficiency is decreased. 


Striking among such problems is that of faulty posture. The sway 
backs, winged seapulae, and pronated feet of our own generation 
could, in a large measure, be eliminated in the next. Reasonably acute 
observation and a knowledge of body mechanics, plus supervision of 
muscle training suited to the individual, will solve many of the pos- 
tural faults which are to be seen daily in the office of every pediatri- 
cian. The average general practitioner has neither the time nor the 
necessary enthusiasm for preventive medicine to concern himself with 
such conditions. 

Sequelae of certain communicable diseases are not uncommonly 
allowed to develop into frank, permanent pathologie conditions for 
want of adequate follow-up immediately following the acute phase of 
the illness. Sinusitis following searlet fever, infected tonsils and ade- 
noids resulting from measles, and bronchial gland enlargement as an 
aftermath of whooping cough usually give a symptomatology which is 
passed over too lightly by the average parent. The layman rarely 
connects fatigue and loss of appetite with the illness just passed. Only 
when alarming symptoms, often the signs of permanent damage, are 
evident is the child brought to the physician. Many of these children 
are forced out of high school or college for a year or more as young 
adults, and some become semi-invalids throughout adult life. Much 
of this could be prevented if every child were contacted and examined 
within one or two months after each communicable disease. A super- 
ficial perusal of the case histories of most pediatricians will show how 
seldom these eases are adequately followed. 


Closely related to the child suffering from some effect of one of the 
communicable diseases is the undernourished patient, rarely sick, but 
never quite up to par. The frequency with which such a child changes 
doctors is an indication of our present inadequacy. The basic factors 
in such a child’s difficulty are varied. Mild hypersensitiveness to some 
food or inhalant, psychologic maladjustments in the home or at 
school, and faulty body chemistry serve as examples. As a rule, these 
ean be diagnosed and treated only after repeated examination. Such 
children ean be served best by being followed over a period of time at 
a prearranged estimated fee. 
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Shortly we are to hear a discussion of endocrine problems in chil- 
dren. Not only are we being offered continually new means of diag- 
nosis and treatment in this comparatively new field, but we are rapidly 
becoming better able to discover borderline cases formerly thought to 
have no relationship to glandular imbalance. 

These are only a few of the possibilities of pediatric practice largely 
neglected. New scientific investigation will enable us to go still far- 
ther. Every infant is born with certain potentialities. It remains for 
the pediatrician to approximate as far as possible, in the present state 
of medical knowledge, the maximum degree of efficiency of which 
each individual is capable. 

This may seem not only idealistic but utterly impractical. It will 
remain so unless the layman is more thoroughly educated in preven- 
tive medicine. In the same way that specific immunizations were 
brought to the attention of fathers and mothers, appreciation of bor- 
derline conditions must become a reality. 

While this paper was being written, the announcement came over 
the radio that at certain designated osteopathic clinies, free examina- 
tions would be given to all children who arrived between certain 
hours. Needless to say, prizes would be offered for the ‘‘most per- 
feet’’ children. The challenge of such irregulars is being met in many 
ways. Nationally, this is being done by the radio broadcasts of the 
American Medical Association. Cooperation between the press and 
our own state medical society is bringing the events of this meeting 
clearly before the general public. The Alameda County Hospital is 
adding continually to a collection of lantern slides which are available 
to any staff member who desires to address either a medical or lay 
group. This is quite different from an instance which occurred to a 
member of our own specialty only a few years ago. He was refused 
admittance to a county medical society for a period of time because 
he delivered a talk to a parent-teacher group on the proper care of 
well babies. 

The day when the physician can sit back in smug satisfaction is 
passed. It is even more unfair to the health of his community than 
to his own personal ambitions. There is no greater need for education 
than in problems concerning children. Most of us have neither the 
ability nor the opportunity to engage in radio broadeasts or to trans- 
late technical medical knowledge into terms which the layman can 
understand, but in the daily contact with our patients a tremendous 
amount of medical information can be disseminated. It is easier to 
swab a throat than to spend an hour pointing out the advantages of 
good posture or straightening out some psychologic problem, but the 
mutual benefit of the latter is far more lasting. 

In conelusion, the pediatrician of the future must become more of 
a leader than he has been in the past. As such, he cannot concern 
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himself in petty squabbles with his fellow pediatricians. To use Dr. 
Shaw’s expression, he must make a serious effort to “‘dignify pediat- 
ries.’’ To do this he must be well prepared to solve the more difficult 
diagnostic problems in children, be well grounded in many fields of 
medicine as orthopedics, child psychiatry, allergy, endocrinology. He 
must be on the alert to recognize borderline differences between health 
and disease. He must continue to assume his place as a leader in pre- 
ventive medicine. In order to have an opportunity to utilize his 
knowledge, he must be an educator in scientific medicine. 


242 Moss AVENUE 
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GROWTH AND DEVELOPMENT 


THE ENbOcRINE GLANDS AND GrowTH (CONTINUED) 
THE THYROID 


C. AnNpEersSoN AtpricHu, M.D. 
WINNETKA, ILL, 


ITS relationship to growth and development, the thyroid gland 
ranks close to the pituitary in importance. Moreover, as will appear 
later in this diseussion, the réle of the thyroid in this process is, in a 
way, much more fundamental than is that of the hypophysis. The prin- 
cipal reason for giving it second place in this series of reviews is the 
fact that a proper concept of endocrine interactions is easier to under- 
stand after the hypophysis is discussed. It will help to clarify matters 
here if it is stated at the outset that, whereas the pituitary is primarily 
of importance in growth from a quantitative standpoint, the thyroid 
exerts a most profcund influence over development in a qualitative sense. 


HISTORY 


As pointed out by Hoskins, the ancients were familiar with enlarge- 
ments of the thyroid gland and ealled them goiters. It is improbable, 
however, that they had any inkling of its extreme importance. It was 
suggested in those times that the thyroid kept the throat warm and 
that it served to beautify the curves of the neck. Even as late as the 
nineteenth century, its function was supposed to be of importance only 
in embryonic life. Engelbach states, however, that Roger of Palermo 
used ground sponges and seaweeds in the treatment of goiter, undoubt- 
edly for their iodine content, and that Paracelsus noted the relation- 
ship of goiter to water supply. 

Marine states that Wharton in 1659 was the first man to describe 
the thyroid adequately from an anatomic standpoint. It was he who 
named it, although Galen, Eustachius, and Vesalius also mentioned the 
gland and gave some descriptions of it. 

More definite knowledge as to its function did not appear until ex- 
periments on thyroidectomy began to make their impression. And even 
then, as one would expect, the complicating and unsuspected presence 
of the parathyroids in the thyroid capsule made impossible any accurate 
estimate of thyroid function. Most of the animals died of parathyroid 
tetany. Thus in 1858 Schiff reported the fatal effects of thyroidectomy. 

Curling, in 1850, noted the ineidence of swelling ‘‘of the fat tissue 
at the sides of the neck’’ in patients with deficient cerebral develop- 
ment and absent thyroid glands. Fagge, in 1871, pointed out the rela- 
tion of goiter to mental deficiency in children. This was three years 
before the description of myxedema in adults by Gull. At this time 
it began to be recognized that the thyroid gland was an important factor 
in maintaining normal growth in children, and good physical and mental 
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funetion in both children and adults. Considerable debate arose as to 
whether the gland was necessary for life itself, and the correct answer 
to this problem was delayed because of the associated parathyroids as 
mentioned above. 

In 1883 Kocher made accurate observations on thyroidectomy, and 
in 1878 Reverdin reported a patient who developed myxedema follow- 
ing thyroidectomy. 

By 1889 thyroid grafts were being used therapeutically and experi- 
mentally, and in 1891 Murray demonstrated the efficacy of thyroid juice 
subeutaneously administered in myxedema. In the next year, Mackenzie, 
Howitz, and Fox proved the value of thyroid extract given by mouth 
in the same disease. 

Observations on hyperthyroidism began in the early part of the 
nineteenth century by Flanjani, Graves, and von Basedow. In 1886 
Mébius accurately described the symptoms due to toxie hypersecretion 
of the thyroid. 

Thus, within a very few years, medically speaking, a deficiency dis- 
ease and an excess secretion syndrome were attributed to the thyroid 
gland, and almost immediately a fairly adequate treatment for the 
deficiency was applied. Since that time, the discovery of parathyroid 
function, the recognition of the exact chemical composition of thyroxine 
by Kendall, and the statement of the significance of iodine to thyroid 
physiology by Plummer have enormously added to our understanding. 
The chemical synthesis of thyroxine increased somewhat the accuracy 
of endocrine therapy. 


EMBRYOLOGY AND ANATOMY 


The thyroid gland or an analogous structure is present throughout 
the vertebrate system in all animals whose cartilage changes to bone, 
giving a ‘‘preview’’ of one of its most important functions in growth. 
According to Cowdry, it is not found in the invertebrates. Phylogen- 
etically speaking, it is the earliest endocrine structure to appear, except- 
ing, of course, the gonads. Like the hypophysis, the thyroid takes its 
origin from the embryonie buceal cavity, suggesting a close functional 
relationship between the two glands. In embryonie development the 
thyroid is one of the first organs to be differentiated, being distinguish- 
able during the third week. This fact alone would suggest its funda- 
mental importance in the growth of the individual. 

In the lowest animals in which the thyroid is distinguishable, the 
gland discharges its secretion not into the blood stream, as it does in 
mammals, but directly into the intestinal canal by way of the buccal 
eavity from which it is derived. It has been suggested that this may 
account for the fact that thyroid extract is efficacious when given to 
man by mouth. In ascending the vertebrate series, the thyroid gland 
becomes more highly developed, and accessury structures, which are 
common in the lower forms, become more rare. 

At this point it may be well to discuss the problem as to the physiologic 
activity of the fetal thyroid. Considerable difference of opinion seems 
to exist. Aron states that in lower animals it is inactive in embryonic 
life. Couvier maintained that maternal thyroid hormone does not pass 
through the placenta (thyroid feeding produced changes in the maternal 
thyroids but none in that of the fetus). Engelbach says that there is 
little evidence of thyroid activity before birth, slight colloid storage. 
Maurer believes that it carries on an activity parallel and supplemental 
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to that of the maternal thyroid. The well-known fact that metamorpho- 
sis from the tadpole to the frog does not take place after thyroidectomy 
speaks for early physiologic activity in the lower forms of animals at 
least. Murray found fairly normal amounts of colloid in the thyroids 
of newborn infants. Dorff cited the occurrence of cretinism in one of 
unlike twins as a demonstration that the fetal thyroid was a functional 
unit and that the maternal gland probably did not influence the fetus 
enough to prevent ecretinism. Davenport and Swingle found that thy- 
roidectomy on the mother interfered with the development of the fetus. 
Nosaka found iodine in fetal thyroids after six months, increasing in 
quantity until birth. Marine demonstrated iodine at three months. Tan- 
berg, using the tadpole test, showed small but definite amounts of the 
hormone to be present in the fetal thyroid. 

The evidence suggests that the maternal thyroid gives the fetus a 
part of its supply of the hormone at least. On the other hand, there is 
strong evidence that the fetal thyroid is active particularly in the latter 
part of this period. If the fetal gland is inert, it is hard to understand 
why this organ is almost the first one to be differentiated in the embryo 
or how only one of twins could be a eretin. 


HISTOLOGY 


Histologically the thyroid is relatively simple compared to the great 
complexity of the hypophysis. The functional unit is the follicle. This 
is a discrete, cystlike mass, the outer wall of which is composed of 
epithelial cells, and the interior of which contains colloid material. The 
epithelial cells secrete the thyroid hormone either directly into the rich 
network of capillaries surrounding each follicle or into the lumen, where 
it is stored as colloid substance. When there is a deficiency of thyroid 
function, either from too little iodine in the food supply or from in- 
creased demand for secretion, the cells become elongated to the deep 
columnar type, indicating hyperactivity, and practically all of the col- 
loid material disappears. Under resting or normal conditions the epithe- 
lial cells are cuboidal in shape, and the lumina of the follicles are filled 
with colloid. Aside from the follicles, no other actively functioning unit 
exists in the thyroid unless one considers the nests of undifferentiated 
cells found in fetal thyroids as such. The presence of these nests sug- 
gests that new follicles may be developed after birth. 

The thyroid is one of the most highly vascular structures in the body. 
Connective tissue stroma is scanty. The. nervous source of control is 
as yet undetermined although nerve endings are found, suggesting that 
the gland is under central or autonomic dominance. 

Judging from the histologic appearance given at different periods of 
life, one would assume that the gland was somewhat active in the fetus, 
becoming more so throughout the juvenile years, and attaining its 
maximum activity during puberty, pregnancy, and lactation. The gland 
hypertrophies during these latter periods and when the individual is 
existing on a diet poor in iodine. At these times the histologic appear- 
ance may simulate that of exophthalmie goiter. After growth is at- 
tained, the follicles become less active, and the interstitial stroma in- 
creases with age. 

PHYSIOLOGY 


Investigation of the physiology of the thyroid began in 1834 with 
the extirpation experiments of Raynaud, and many other observers took 
up the quest later on. Detailed description of this experimental approach 
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to the problem cannot be attempted in this short review. It may be suf- 
ficient to state that at first most of the animals died but that those which 
retained enough parathyroid tissue to maintain life exhibited marked 
changes in growth and function. At first they were described merely 
as stupid and lethargic, but in 1884 arrest of growth was noted as a 
result of thyroidectomy. The more specifie changes gradually became 
apparent: delayed appearance of ossification centers, retarded ossifica- 
tion of bones, delayed and abnormal dentition, thickened, rough skin, 
pot belly, pituitary enlargement, subnormal body temperature, coarse 
hair, arrested development of the central nervous system, cholesterol- 
emia, creatinuria, increased carbohydrate assimilation, decreased muscle 
tone, boggy mucous membranes, slow rate of tissue regeneration, de- 
layed healing of fractures, anemia, lymphocytosis, decreased carbon 
dioxide excretion, decreased oxygen consumption, suppression of sex 
activity, and enlargement of the suprarenal cortex. In addition to these 
observations, the experiments which have shown that amphibian meta- 
morphosis cannot take place without the thyroid hormone have been of 
great significance. 

By attacking the problem from the opposite angle, replacement in- 
stead of extirpation, results were equally challenging. After thyroid- 
ectomy, with its disastrous effects, animals were restored to good health 
and apparently normal function by administration of thyroid substance. 
With this improvement in symptoms it was noted that there were in- 
creased food consumption, increased heat production, and increased size 
of the visceral organs, and that the general metabolism was speeded up. 
In tadpole experiments it was demonstrated that feeding with thyroid 
substance produced premature metamorphosis so that miniature frogs 
resulted. ‘Robertson showed that, although administration of the hor- 
mone temporarily stimulated growth, it did not increase the ultimate 
size attained by his experimental animals, and even tended to reduce 
their life expectancy by from 17 to 20 per cent. These various experi- 
ments definitely established the fact that the thyroid was a gland of 
internal secretion intimately associated with growth and development 
as well as with metabolism. The discovery of the specific hormone, thy- 
roxine, and of the function of the parathyroids (1891-1921) simplified 
the problem. 

The next step to a more perfect understanding was the recognition 
of the relation of iodine to thyroid function. It was found that the 
iodine content of the gland was proportional to the amount of colloid 
material present and that this, in turn, decreased with hyperfunction 
as the stored colloid reserves were called upon by the body. The 
physiologically active substance in the gland was shown to exist in 
the colloid and to be combined with iodine. Later it was shown that 
storage of iodine in the body caused involution of any existing hy- 
perplasia in the gland. In 1915 Kendall isolated the crystalline sub- 
stanee C,,H,,O,NI,, the structural formula of which, 


I I 
0 <__> O <__> CH,NH,COOH, 
I I 


shows its relation to tyrosine. In 1927 Harrington synthesized this 
thyroxine, and it was demonstrated that his product exhibited all .of 
the physical and pharmacologic reactions of the natural hormone. It is 
thought that in the body thyroxine exists only in combination with 
thyreoglobulin as a stable part of a much larger protein molecule. The 
physiologic action of thyroxine is approximately the same as that of the 
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whole gland substance, although Hunt and Oswald have given evidence 
as to slight differences. The fact that no other hormone has been 
isolated from the thyroid makes its study fairly simple. 

The fact that thyroidectomized animals whose parathyroids were al- 
lowed to remain were able to live a sort of vegetative existence for an 
indefinite time demonstrated that thyroxine was not an absolute neces- 
sity for life, although it was essential for normal growth and develop- 
ment. 

It becomes most important that physicians whose specialty is the 
eare of the growing and developing child understand what is known 
about how this hormone functions in growth. It would seem most 
improbable from the multiple and widespread effects revealed by both 
deficiency and replacement experiments that its action was in any sense 
a loeal one such as we have seen to occur with some of the vitamins and 
with the pituitary hormones. It is thought that thyroxine stimulates 
all the cells of the body to inereased activity, oxygen consumption. Many 
students feel that this activity is brought about through the autonomic 
nervous system, mainly through the sympathetic branch. Rimi and 
Wolff showed that sympathetic denervation did not decrease the metabo- 
lism after thyroid administration and concluded that the action of 
thyroxine was on the sympathetic nerve endings. In embryos or young 
animals any process which leads to increased activity of cells must of 
necessity stimulate growth. We must assume, also, that in these im- 
mature organisms differentiation must be hastened as well, the thyroid 
stimulation being a process which speeds the entire growth mechanism. 
Since we have seen in a previous review that differentiation inhibits and 
limits growth, one would expect that thyroid effects would limit stature 
because they would lead to early maturity. The chronologic factor is 
of particular importance in considering thyroid growth effects. 

This theoretical point of view is substantiated by clinical and experi- 
mental observations. The series of tadpole studies referred to above 
are particularly pat. The rate of metamorphosis, differentiation, was so 
greatly accelerated that growth in size could not keep pace and minia- 
ture frogs developed. Robertson’s work showed that stature was limited 
and the life span shortened. One of the most definite thyroid functions 
is that it governs the ossification of bones. Since bones cannot grow 
after complete ossification has taken place, it is evident that this hor- 
mone limits growth as well as it stimulates the process. It is interesting 
to recall that the pituitary through two of its hormones, the growth and 
the gonadotropie hormones, produces a similar result. In this ease the 
growth hormone accelerates the process, and the gonadotropie hastens 
epiphyseal closure with maturation of the individual. From a quan- 
titative standpoint, therefore, the thyroid hormone stimulates growth 
temporarily only. It is well recognized that from the qualitative view- 
point thyroxine is extremely important at all times. Without it, normal 
tissues and functions are not developed or maintained, and the time 
schedule of development is retarded. 


INTERRELATIONSHIPS WITH OTHER ENDOCRINE GLANDS 


Since there are implications of some importance to growth in the in- 
terrelationships with other endocrine structures, brief summary of this 
subject is undertaken. 

Hypophysis.—This gland secretes the thyreotropic hormone which 
has been shown to exert an important stimulating influence over thyroid 
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secretion. After thyroidectomy or in eretinism and myxedema, enlarge- 
ment of the anterior lobe of the pituitary takes place. On the other 
hand, after hypophysectomy, the thyroid atrophies. Tadpoles with in- 
tact thyroids do not undergo metamorphosis if the pituitary is removed. 
It is apparent, then, that the thyroid is dependent for normal function 
upon stimulation from the pituitary. 

Thymus.—The thymus involutes with thyroidectomy; it regenerates 
in hyperthyroidism. In Addison’s disease and status lymphaticus, ae- 
cording to Marine, the thymus regenerates only if the thyroid has been 
previously removed. For these reasons many observers have hypothe- 
eated a physiologic antagonism between thyroid and thymus. British 
authors have felt that the thymus exerted a detoxifying mechanism in 
Graves’ disease. 


Suprarenal Medulla.—It is known that the response to epinephrine 
is enhanced by thyroid secretion; the Goetsch test is based upon the 
hypersensitiveness of patients with hyperthyroidism to epinephrine. 

Suprarenal Cortex.—Because injury to the suprarenal cortex is fol- 
lowed by increase in the basal metabolic rate, it is thought that it ex- 
erts an antagonistic or regulatory effect over the thyroid. 

Gonads.—Sexual activity is decreased to a marked degree in hypo- 
thyroid states. This probably is due to lack of development of, or to 
retrogression in, the gonads rather than to any direct hormonal action 
antagonistic to the internal secretion of the sex glands. Removal of 
gonads leads to involution of the thyroid in experimental animals. The 
pituitary is thought to be an intermediary in this relationship. 


Pancreas.—It is considered that the secretions of the thyroid and of 
the pancreas are antagonistic because thyroidectomized animals are hy- 
persensitive to insulin. Thyroxine reduces glycogen storage in the liver. 
The exact mechanism of the thyroid’s influence in carbohydrate metabo- 
lism is not known, but it is recognized that it plays an important réle. 


CAUSES OF ABNORMAL THYROID SECRETION 


In considering the growth effects of inadequate thyroid function, it 
is necessary to understand something of the mechanism of hyposecre- 
tion. Marine in a recent review diseusses this subject. According to 
this author, the important factors in the problem are the supply of 
iodine in the diet and the adequacy of stimulation by the thyreotropic 
hormone of the pituitary gland. 

Hypothyroidism may result from lack of iodine in the diet or from 
any eause interfering with its absorption from the intestinal tract. 
This condition is usually associated with an attempt by the gland at 
compensatory hypertrophy, giving rise to simple goiter or cretinism. 

Hypofunction can also occur after insufficient stimulation by the 
pituitary hormone or, ultimately, from overstimulation by the same 
hormone causing an exhaustion atrophy. In some instances it is pos- 
sible to trace a fluctuating course in which, after compensatory hyper- 
trophy has taken place from any cause, on its removal regression to an 
approximately normal state occurs. This sequence of events is thought 
to give rise to adenomatous goiter. 

Hyperthyroidism in Marine’s opinion is usually due to overproduction 
of the pituitary hormone resulting from insufficient suprarenal or gonad 
activity. Since hyperthyroidism seldom, if ever, produces marked 
growth changes in children, it need not be considered here except to 
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point out the obvious danger of removal of too much of the gland in 
surgical treatment. Such an event might lead to serious growth effects. 

Because it is a relatively simple matter to supply iodine to growing 
children, Marine’s work is of great importance to the pediatrist in his 
preventive work. It is of particular importance that this element be 
supplied adequately to growing children and pregnant women living in 
regions where iodine is deficient in the soil and water. 


CLINICAL IMPLICATIONS 


The thyroid hormone, either as the desiccated gland or as pure thy- 
roxine, is efficacious when given by mouth and has therefore been used 
in a wide variety of conditions with varying degrees of success. From 
what has been said about the physiology of the thyroid, it should be 
relatively easy to point out the sort of conditions in which its use would 
be beneficial. One might expect to see favorable results in states of 
retarded development, especially if multiple lesions were present, and 
provided the patient were not too old to permit of growth. In young 
and old it would be reasonable to look for improvement in the quality of 
functioning tissues after thyroid medication. Stature would be in- 
creased in eases of thyroid dwarfism, but not above the normal level for 
the individual. 

Cretinism.—The manifestations of this deficiency disease are so well 
known. that they need not be detailed here. It may be worth while re- 
iterating, however, that, because of the very nature of the disease, gland- 
ular therapy should be applied from the earliest possible moment that 
a diagnosis is possible, that it should be continuous, and that it should 
be adequate. Cretinism in this country is not usually evident at birth: 
therefore close and critical observation of babies with attention focused 
on the physical and mental developmental schedule is essential for early 
diagnosis. The very brilliance of replacement therapy makes its steady 
continuance difficult because parents begin to feel that the child is 
normal and no longer needs to see the physician. The situation, there- 
fore, should be carefully explained from the outset. An attempt should 
be made to administer the largest possible dose that will not cause toxie 
symptoms. If merely ‘‘enough to get by’’ is given, this dose may be 
insufficient to foster the growth and development of structures which 
one cannot observe directly but which may be of determining signifi- 
cance in the ultimate competency of the child. Many observers use the 
body temperature as an important indéx to adequacy of dosage in 
young children, marked subnormal readings being considered a reason 
for inereasing the hormone. In the older individuals basal metabolic 
rate determinations are of value in addition to the objective and sub- 
jective findings. 

It is usually stated that cretins cannot be brought to average func- 
tional attainment. This reviewer feels that such statements should be 
investigated closely from the standpoint of long-time clinical observa- 
tion. I have seen adequately treated children who have progressed 
through the grade schools, at least, in so satisfactory a manner that no 
suspicion as to developmental defect was raised either by teachers or 
other associates. It would seem reasonable to suppose that such indi- 
viduals, if continuously treated, might mature through normal adoles- 
cence into average adult competency. 

Hypothyrvidism.—This term is used to deseribe a number of deficiency 
conditions not severe enough to warrant the diagnosis of eretinism. Un- 
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der this caption may be included delayed ossification of bones, dental 
developmental defects, delayed closure of fontanels, joint disturbances— 
possibly including such lesions as Osgood-Schlatter’s disease and the 
painful joints oceasionally appearing during adolescence—hyperkeratosis, 
and other skin lesions, coarseness of the hair, anorexia, anemia, choles- 
terolemia, menorrhagia, myopia, mental retardation or sluggishness, 
emotional instability, lack of initiative, sleeplessness, and many other 
anomalies of form and structure. 

It is to be expected that, with the increasing attention which is being 
directed toward endocrine effects, new deficiency syndromes may emerge, 
some of which will be amenable to thyroid treatment. I have in mind 
three children observed during the past few years who presented the 
interesting combination of marked nonrachitie bowlegs, persistently 
open anterior fontanels, and delayed dentition. All three were treated 
with thyroid extract during the latter half of the second year with 
apparently good results. 

In certain patients with nonunion of fractures it might be logical to 
institute endocrine therapy since this lesion is in a sense a growth 
problem. 

It is becoming rather a frequent occurrence to have parents and teach- 
ers suggest thyroid treatment in children whose scholastic progress is re- 
tarded without evident cause. In seleeted cases, particularly where phys- 
ical stigmas also exist, it is considered justifiable to provide the thyroid 
hormone over an experimental pericd. This should be done under con- 
ditions of clese cooperation between teacher, parents, and physician. In 
evaluating such patients all the physical, mental, and laboratory tests 
may be invoked in an attempt to appraise the child properly. Physical 
examination for evidences of subnormal growth, the blood count for 
lymphocytosis, blood chemical examinations for cholesterolemia, basal 
metabolic rate determination, roentgenograms to demonstrate delay in 
appearance of ossification centers, estimates of the intelligence quotient, 
and a consideration of the physical and mental habits of the child may 
throw light on the diagnosis and give indices as to the effect of treat- 
ment. 

Many rhinologists have pointed out that in certain children with 
thyroid deficiency the most outstanding lesion is a thickened, edematous 
nasal mucosa. In such patients proper treatment may not only improve 
the observed appearance of the membranes, but also may tend to de- 
crease the incidence of nasal infections. 

Thyroid extract is being used by many physicians in treating the 
obesity of preadolescence, particularly in the girls. Other groups have 
sharply criticized this procedure. It is probably true that there is a 
definite field in which endocrine treatment of such patients is of great 
assistance and at the same time is not duly hazardous. It is an extremely 
difficult matter to control the weight by dietary measures alone in these 
adolescent children, and even when suceessful, this results in children 
who are chronically uneomfortable because of hunger. It is important 
that the clinician realize that the obesity here under discussion is often 
merely a temporary phase in the child’s development and that treatment 
need be continued over a relatively short period only. The young girl 
who, just at the beginning of her social career, receives the nickname 
of ‘‘Fatty’’ undergoes a severe handicap which may seriously impair 
her ability to have happy, normal relationships with her contemporaries. 
In many such instances it has been possible to bring about marked im- 
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provement in appearance and function by the use of relatively large 
doses of thyroid extract combined with a low carbohydrate diet. The 
improvement in general appearance of many of these children often 
seems out of proportion to the amount of weight lost, a certain alert- 
ness of poise having masked the obesity. Most observers treat only those 
patients who have decidedly low basal metabolic rates and use this 
test as a partial control in treatment. The body weight, temperature, 
and the pulse rate should be observed at frequent intervals in order to 
avoid overdosage. Hoskins points out the safety of thyroid medication 
and decries the unnecessary fears of physicians in its use. He remarks 
that thyroid hyperactivity is rarely, if ever, brought about by the ad- 
ministration of thyroid extract, because the surest way to put an endo- 
erine gland at rest is to supply the body with its hormone. 

These problems, the treatment of the milder degrees of hypothyroid- 
ism or of patients in whom the diagnosis cannot be certain exeept by 
response to therapy, will always have to be left to the clinical judgment 
of the individual physician. It is apparent that thyroid therapy is a 
weapon with many edges, which may produce remote effects due to its 
general stimulating action and to its relations with other endocrine 
glands. For these reasons it should not be used for trivial purposes. 


SUMMARY 


Information available up to the present time indicates that the thyroid 
gland secretes one hormone, thyroxine. This substance is a fundamental 
stimulant to the development of all vertebrates whose cartilage changes to 
bone. Its effect is important both upon the rate and upon the quality 
of growth and development. Since the entire growth mechanism, in- 
cluding differentiation and maturation, is influenced, growth is limited 
as well as stimulated by this hormone. Its administration would seem 
indicated, therefore, in cases in which it is deemed advisable to increase 
the rate of development or in which the poor quality of developing 
structures indicates its deficiency. It is not to be expected from the 
nature of this hormone or from the results of experimental investiga- 
tions that stature above norma! would result from its use.* 
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*While the author has not seen these summarizing statements made by any of those 
qualified by experience in the field, they are extremely important in our understanding 
of growth and seem to be logical deductions to make from the experimental and clini- 
cal evidence at hand. 





American Academy of Pediatrics 








Proceedings 


FIFTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 


New York Crry, Jungs 7, 1935 
Panel Discussion on the Pituitary Gland 


Chairman: Dr. R. G. Hoskins, Boston. Assistants: Dr. A. Graeme 
Mitchell, Cincinnati; Dr. Irvine McQuarrie, Minneapolis; Dr. J. B. 
Collip, Montreal; Dr. Oscar Riddle, New York; E. Kost Shelton, Santa 
Barbara, Calif.; and Dr. Max A. Goldzieher, New York. 


CHAIRMAN HOSKINS.—The whole subject of endocrinology has an interest- 
ing relationship to the subject of pediatrics. It so happens that endocrinologists 
have a great many problems with which to deal, and they have for the most part 
selected adult animals for their experimentation. Perhaps tu a considerable extent 
because kittens and puppies are not very good laboratory animals, the endocrinology 
of adulthood is better known than is that of infancy and childhood. Some aspects 
of the problems as related to the earlier years of life can be worked out on animals, 
but there are various important aspects which can be solved only by the pediatrician, 
or the pediatrician in collaboration with the laboratory endocrinologist. 

We have no set program tiis afternoon. It is the purpose of the group to make 
the occasion as far as possible what purports to be, namely, a genuine give-and- 
take discussion. It shall deal with the pituitary gland and particularly those 
phases of pituitary physiology, pathology, and symptomatology that concern the 
pediatrician. For the most part, there is nothing in the way of set assignments 
for anybody, but we did have an understanding with Dr. Mitchell that he would 
describe the pediatric peephole through which the physician views the subject of 
endocrinology. He is asked to discuss the question of why the pediatrist should be 


interested in endocrinology. 


DR. MITCHELL.—My function is to represent the audience in asking questions. 
We would all like to hear discussed exactly what some of the more recent work in 
endocrinology means to the clinician. Newer studies, while leaving many surmises 
and raising a great many more, have answered certain questions. We are also won- 
dering how much of this knowledge is ripe for clinical use and practice. 

This might be called the dangerous age in endocrinology. We now possess an 
increased number of active preducts, and it might be possible to use these in a 
dangerous way and to interfere with natural processes: we might use these active 
preparations so that we accomplish only part of our objective, and yet cause the 
development of certain factors, such as growth or functional change, which would 
leave the patient in a worse state than if he had no development of these functions 
at all. 

One of the most difficult problems the clinicians have to solve is the quantitative 
aspect of the subject of endocrinology. Have we yet learned enough to use certain 
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products quantitatively? We might be wrong in two ways—i.e., we might accom- 
plish certain changes by the use of endocrine products which are not sufficient, and 
on the other hand the changes might be too much. For example, if in the treatment 
of gonorrheal vaginitis we used a hormone which is powerful enough to change the 
vaginal mucosa, what will be the by-effects of this product? Will we bring about 
changes which are detrimental? 


CHAIRMAN HOSKINS.—The pituitary gland, as everybody knows, is made up 
of two major portions and one or two accessory portions. It happens that interest 
in the past few years has centered very largely in the anterior lobe. However, the 
posterior lobe of the pituitary was not attached to the organ for ornamental pur- 
poses. It has its important function. 

It happens fortunately that one of our group has been impressed with the im- 
portance of the posterior lobe. For years he has been working upon it, making in- 
vestigations, and applying knowledge clinically. Foreseeing that the discussion is 
likely to turn to a considerable extent toward anterior lobe physiology, I have in 
mind to ask Dr. MeQuarrie if he will first tell us a few things about the posterior 
lobe of the pituitary. 


DR. McQUARRIE.—The posterior lobe has a very definite clinical importance. 
Though three hormones only have been found in this lobe, some evidence of a fourth 
one has recently been obtained. The three are the oxytocie factor, now spoken of as 
pitocin, which has a specific stimulating effect on the uterus during certain phases of 
the sexual cycle; the closely associated antidiuretic, vasopressor factor, pitressin; and 
finally, the melanophore-expanding or chromatophorotropic principle. 

The latter is that which has to do with the pigment metabolism, and is produced 
apparently in the pars intermedia. No great clinical significance has been attached 
to it as yet. The other two are thought to be produced by the pituicytes of the 
posterior lobe, somewhat specialized neuroglial cells showing granules in their 
cytoplasm. 

Ordinary pituitrin contains both the oxytocic and the antidiuretic principles. 
Pitressin is a preparation containing the latter hormone chiefly, the former being 
present in negligible concentrations. The therapeutic value of posterior pituitary 
extracts in diabetes insipidus, in intestinal distention, as an antidote for insulin over- 
dosage, and in certain phases of obstetric practice is too well known to justify repeti- 
tion here. 

There are two other effects which have been developed largely in our own clinic, 
however, which can be illustrated best by two slides. In the first place, in some 
studies on the water metabolism in epilepsy we discovered that an epileptic patient 
having seizures at infrequent intervals can be made to have typical seizures at will 
by being forced to establish a positive water balance while taking a low mineral diet. 
Since nonepileptic, control subjects do not have seizures under the same conditions, 
this has frequently proved to be a helpful diagnostic test. Pitressin is given at 
three-hour intervals in dosages sufficient to prevent water diuresis while the water 
intake is being forced. Seizures occur in typical cases when the patient’s body 
weight has been increased by between 2 and 5 per cent (illustration by slides). 

CHAIRMAN HOSKINS.—Do you consider this as a special case of water in- 
toxication such 2s Rowntree investigated a few years ago? 


DR. McQUARRIE.—By this procedure the electrolyte balance in the tissue fluids 
is apparently greatly disturbed. The patient has this type of reaction when the 
degree of dilution of the extracellular fluid has reached a certain value. 

One thing observed in both normal and epileptic subjects during our studies was 
that, when the pituitrin was withdrawn and diuresis occurred, the patient’s weight 
dropped not merely to the initial level but far below. This is due, in part at least, 
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to the absolute increase in the sodium chloride excretion in the urine during the 
period of antidiuresis. In certain types of edema, such as that of nephrosis, this 
postpitressin diuresis is often of such a magnitude as to constitute a valuable 
therapeutic procedure. An illustrative case (shown by slide) is that of a seven- 
year-old boy with marked nephrotic edema weighing 29.5 kg. before pitressin was 
given. After a two-day period on pitressin during which the weight increased 0.8 kg., 
administration of the extract was discontinued. The diuresis which followed lasted 
for several days resulting in a loss in body weight of 30 per cent. All of the symp- 
toms were at the same time markedly improved. If the loss of edema is not complete 
after the weight has reached a level, we again repeat the procedure. In some cases 
the results are striking. The serum proteins were not strikingly affected in the case 


cited but have increased in others. 


CHAIRMAN HOSKINS.—It is dangerous to indulge in prophecy in science, but 
[ am sometimes led to suspect that some time the posterior lobe of the pituitary 
will come to be recognized as important to the pedciatrist in the way of supplying 
him with clinical ‘‘raw material.’’ One of the outstanding characteristics of the 
posterior lobe secretions is their stimulating influence upon smooth muscle. One 
wonders whether the birth mechanism is not to a considerable extent set into opera- 
tion by conditions that arise during the latter stages of pregnancy and cause dis- 
charge of the stimulating pituitary secretion, thus bringing about parturition. 


DR. COLLIP.—Posterior lobe secretions will now have to be taken into con- 
sideration from another point of view. Drs. Dodds and Noble in Middlesex 
Hospital, London, in the past few months have published experiments in Which they 
describe the production of gastric ulcers with great regularity in rabbits in the 


course of a week or ten days. The rabbits were treated with a posterior lobe extract 
made by the picrie acid method, which Dodds and Pickens used years ago in their 
work with insulin. Recently they have reported the production of the most pro- 
found anemia in the same animals and are quite assured by their studies that this 
anemia cannot be explained by the hemorrhage induced by the ulcer. A drop of 80 
per cent in the hemoglobin content was noted. In the presence of this profound 
anemia a marked reticulocyte response was observed. 


CHAIRMAN HOSKINS.—These observations obviously render imperative a study 
of the effects of posterior lobe extract in the blood of human subjects who may be 
receiving it for therapeutic purposes. 


DR. McQUARRIE.—If this is the case, the bone marrow, the spleen, and liver 
should be studied, and possibly the blood volume and other factors, to determine just 
how much blood regeneration there is. It is all so new one cannot say at this time 
what its clinical significance may be. 


CHAIRMAN HOSKINS.—In view of the relation of the posterior secretions in 
bringing on epileptic convulsions at least. experimentally, would it not be a problem 
demanding study of the relation of epileptic attacks to the red cell count, especially 
in the eyclic types of this disorder? If these experimental relationships hold good, 
there should be a clinical relationship of the red cell count to the epilepsy. 


The problem of the anterior lobe now comes before us. Osler, I believe, once 
made the statement that if one knows syphilis, he knows all medicine. It is coming 
to be startlingly close to the truth to say that if one knows the anterior pituitary, 
he knows all physiology. This structure is a most versatile sort of organ which in- 
fluences the body in a remarkable number of ways. So far, the endocrinologists 
have been able to study a few of the primary effects. The secondary effects, so far, 
nobody has been able to study in significant detail. One surmises that for a decade 
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or two, at least, there will be a flood of important literature coming out on the 
effect of the various anterior pituitary derivatives on the physiologic systems 


generally. 

First we ought to discuss the number of active fractions in the pituitary. I 
hope the discussion will lead to acrimonious dispute here and now between Dr. 
Collip and Dr. Riddle as to how many anterior lobe hormones there actually are. 
Dr. Riddle has been putting out some heresy recently. We hope he may be put into 
a situation in which he may have to defend his heresy. 

Dr. Collip, what is your impression as of June, 1935, regarding the number 
of active fractions to be derived from anterior pituitary tissue—leaving open for 
the moment the problem whether some of these activities are due to specific com- 
binations of two or more active substances working together? Assuming for the 
moment that each activity represents a special hormone, how many do we have to 
take into account, and what do they do in the body? 


DR. COLLIP.—I am glad you asked me to speak as of June, 1935, because 
we may have quite a different impression a month or a year hence. However, as 
far as the number of active principles in the anterior lobe is concerned, [ think our 
ideas have changed little in the past year. There is, first of all, the growth principle, 
which, due to the methods which have been used in extracting it, one can say is 
independent of the principle which stimulates the thyroid gland, the principle which 
stimulates the adrenal cortex, and the principle which acts on the gonads, There 
is the thyreotropic principle, which acts on the thyroid gland, and this is certainly 
not identical with the principle which acts on the suprarenal. We have the principle 
which acts on the suprarenal. It is not identical with these others, nor with any 
of the others as far as we are aware. Then there is the sex principle, and this we 
have to think of as being bipartite; that is to say, to visualize a sex principle which 
acts on the follicle and one which causes luteinization. These are probably two 
separate principles, 

There is some difference of opinion as to how one should consider the principle 
which has been named the diabetogenic substance. There is a proved substance 
which produces ketosis when administered to normal animals under very definite 
conditions of diet, ete. To what extent the ketogenic substance represents the 
diabetogenic substance is as yet undetermined. Incidentally, if you take an extract 
which is supposed to contain this diabetogenic principle and administer it to normal 
animals and then follow the blood sugar level, you will be fortunate if you find 
an animal which manifests either hyperglycemia, glycocemia, or glycosuria. 

If one is dealing with an animal which has lost its pituitary and also its pan- 
creas, it will show a great increase in blood sugar and sugar excretion when given 
minute amounts of any crude pituitary extract although one can show by using cer- 
tain purified extracts that the diabetogenic effect is not produced by the adrenotropic 
fraction (the fraction that stimulates the suprarenal cortex), whereas it is almost 
invariably found with the growth fraction. 

The lactogenic hormone of Riddle, namely, ‘‘ prolactin,’ 
separate and distinct pituitary hormone. 

There are many other physiologic effects which have been ascribed to anterior 
pituitary principles, but I think six or seven active principles are all we can be 


is well established as a 


sure of at the moment. 

This raises the question as to whether the laboratory proof that there is a growth 
principle, an adrenotropic substance, a bipartite sex principle, a ketogenic principle, 
and the lactogenic substance is final evidence that the normal functioning gland con- 
tains all of these as separate entities. 

CHAIRMAN HOSKINS.—The ‘‘heresy’’ previously referred to is a suggestion 
that the ‘‘growth’’ principle may, as such, be nonexistent. As the heretic involved, 
Dr. Riddle may be willing to discuss that issue. 
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DR. RIDDLE.—Mr. Chairman, you started a big fire when you opened the sub- 
ject of existence or nonexistence of a growth hormone. I would be the last person 
to want interest in that subject diminished at the present time. Certainly further 
investigation may be expected to decide that point, and nothing but investigation 
will do so. The question of a separate growth hormone does not involve the ques- 
tion of a growth response to something that ary one can get out of the anterior 
pituitary—that is unquestionable. As a matter of fact, I think the reason that the 
growth hormone took first place in the history of our knowledge of the anterior 
pituitary was the fact that one can scarcely make a crude extract of the anterior 
pituitary that will not cause growth in some animals. That growth response is very 
real, and for the pediatrician it has an importance concerning which I hope I may 
later have a moment to speak. Just now you have tied me down to the question 
of whether or not there is an individual growth hormone. 

In our laboratory it happens that we have a great deal of doubt on that point. 
This doubt was first expressed a year ago in Cleveland. During the past two years 
we have definitely proved that there are two anterior lobe hormones that will raise 
the basal metabolic rate in doves and pigeons—normal or hypophysectomized. If 
we carry out our measurements at the critical temperature of our animals, those 
hormones will increase heat production. If we carry out these measurements at 
15° C., instead of the critical temperature, those same hormones will either decrease 
the metabolic rate or will have practically no effect. The hormones concerned are the 


prolactin and thyreotropic. 

Riddle, Smith, Bates, Moran, and Lahr have now shown that the two hormones 
produce metabolic rate change by action on different organs. Prolactin is effective 
in the absence of the thyroid; the thyreotropic hormone is not. We have two 
pituitary principles which, at least in our animals, are now known to raise the basal 


metabolic rate. 

Prolactin alone in some animals, but not in all, will tend to induce body growth. 
The thyreotropic hormone alone will tend to give growth in some animals, but not 
in all. I believe that a laboratory separation of thyreotropic principle from follicle- 
stimulating (or sex maturity, gonad-stimulating) principle has not yet been accom- 
plished. In our work we have shown that the follicle-stimulating hormone (mare 
serum) has no measurable effect on heat production. The follicle-stimulating 
hormone in our tests shows no effect on heat production irrespective of whether you 
measure at 30°, 20°, or 15° C. If you combine and inject thyreotropic and pro- 
lactin, the effect on heat production is greater than the sum obtained from injecting 
them separately. Our extracts containing follicle-stimulating hormone contain the 
thyreotropic also—perhaps they contain still other hormones but prolactin is not 
among them. 

Now the dwarf mouse is a form in which the pituitary is not entirely present. 
It is not a hypophysectomized mouse in the usual sense, but its eosinophile cells 
are hereditarily absent. They are not wrecked or injured by removal of an organ 
which they once possessed. Such mice have a part of the pituitary system intact 
but can grow to about 6 or 8 gm. only instead of the 25 or 30 gm. to which 
they should grow. 

The thyreotropic hormone or desiccated thyroid will make the animals grow to 
20 or 25 gm. and perhaps let some of them breed—a thing which none of them can 
do without treatment. The thyreotropic hormone combined with prolactin will give 
good growth in these animals. Do these two hormones not do what a growth hormone 
has been supposed to do? 

I think we have tested practically all of the growth hormones, including the 
rather unique preparations of Dr. Collip who has been kind enough to facilitate 
these tests. When we get a rise in the basal metabolic rate (measuring our animals 
at the critical temperature), we usually have indications that part of the increase 
comes from the thyreotropic and another part from the prolactin content of the 
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preparation—remembering that the two combined act more powerfully than either 
alone. Thus the heat-producing quality of growth preparations seems again to 
break up into two (or more) components. 

I have not had an opportunity to discuss these things with Dr. Collip recently, 
but it will interest him to know that we have now assayed one of his growth hormone 
preparations (POG) on immature dwarfs. It gave moderate growth—not more than 
expected for its thyreotropic and rather low prolactin content. We had otherwise 
and earlier assayed this preparation for three hormones. As a matter of fact, in 
our laboratory we are sure of only three anterior pituitary hormones—thyreotropic, 
follicle-stimulating, and prolactin. We are not sure of any other single one. 


CHAIRMAN HOSKINS.—How many premutations of those three hormones can 
you make to get different effects? 


DR. RIDDLE.—It seeins possible that all the effects that have been ascribed to 
the anterior lobe might be obtained from mixtures of those three. I say that not 
as something to be accepted, but merely as a working basis. I am sure of those 
three and am not sure of any other. 

The situation is such that we feel it to be quite impossible at present, on the 
basis of the literature or on the basis of our own tests, to know from where the 
diabetogenic principle comes. We have been working on the calcium side. We have 
nothing to say about this. But for the growth response we do feel our data provide 
nonnegligible evidence for any one that the growth response may be the resultant of 
the action particularly of proljactin and of the thyreotropic hormone. We used a 
preparation of prolactin proved to be free of follicle-stimulating hormone and of 
the thyreotropic hormone; the tests were made on the dove thyroid. We have not 
made the tests on the guinea pig thyroid. We have subjected some prolactin prepara- 
tions to boiling for one hour and have been able to get all the phenomena—includ- 
ing growth in dwarf mice, increased basal metabolic rate, and other effects ascribed 
to prolactin—from the heated preparations. 

Dr. Mitchell spoke of this being ‘‘the dangerous age 
I would like to approve that statement. I am convinced of the present great diffi- 
culty of separating these anterior lobe principles and think that at the moment some 
of the preparations most likely to be used are mixtures which enforce the risk of 
administering one or another hormone which the physician does not wish to admin- 


” 


in anterior lobe therapy. 


ister. 

The anterior lobe has brought us face to face with some powerful, normal and 
balanced agencies which guide development of the individual from childhood to 
adulthood. That child is not merely living, as is the adult; he is also ‘‘becoming.’’ 
Hitherto we have dealt largely with hormones that simply acted somewhere on 
ordinarily active tissues. In the case of the anterior pituitary it is already quite 
clear that two of its hormones are of unusual meaning from the standpoint of 
development since they control the functioning—and probably the even fuller develop- 
ment—of other endocrine-producing organs. The thyreotropic hormone certainly 
acts thus upon the thyroid. We suppose, though final proof is wanting, that it is 
that same thyreotropic hormone that decides that thyroid tissue shall develop and 
differentiate. If we can jump a little beyond the proved fact and assume it to be 
the thyreotropic hormone which causes the development as well as the functioning of 
thyroid tissue, we see that the anterior pituitary determines the very existence and 
activity of another hormone-producing organ. 

In the case of the follicle-stimulating hormone, the above situation is largely 
duplicated. The follicle-stimulating hormone determines whether ovaries or testicles 
may grow from an early state to reali maturity. Almost certainly the corpus luteum 
hormone could not arise without it. If we begin other than cautiously in the ad- 
ministration of these anterior pituitary extracts to infants or children, we run a 
risk of affecting their development in ways which we do not wish. 
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As an investigator of the anterior pituitary, I welcome this opportunity to speak 
a word of caution before a clinical group. That said, however, I believe that no 
other organ which has come under the attention of the investigator promises so much 
for the physiologist—probably also for the clinician—particularly for him who works 
with the infant and has to do with things leading from infancy to adulthood. 


CHAIRMAN HOSKINS.—The proverbial axiom that a little knowledge is a 
dangerous thing seems to apply here. By consensus of opinion the time has not 
arrived at which the clinician can hope to reap anything like the full profit which 
is destined to be available from the application of endoerinology to clinical problems. 

It has become obvious even from the discussion in the past minutes that the situa- 
tion is very complex. The factors that have been referred to are operative in every 
youngster who comes to our professional attention. The fact that we are still grop- 
ing for light should not be interpreted as meaning that these things are unimportant. 
Things are developing that the alert pediatrician must keep in mind, things that are 
destined to be of increasing importance as we go along. 

Written questions are beginning to come in, all carrying the same general message, 
that this is an audience of pediatrists who want to know, among other things, what 
this all means clinically in the year 1935. 

One of the stock remarks that is made by the pseudo-erudite in seeing a youngster, 
is, ‘‘Oh yes, this is a typical pituitary case.’’ I should like to ask Dr. Shelton, 
as a man who has been working with pituitary cases for years, just what a typical 
pituitary case is, 


DR. SHELTON.—Mr. Chairman, had you asked me that question ten years ago, 
I should have answered it readily. I think nothing ‘‘riles’’ me quite so much as the 
term, ‘‘a typical pituitary case.’’? This expression originated in the early work of 
Fréhlich and has been handed down as have many other bad terms in medicine. 
Thus, a certain type of obese child, particularly a boy with genital hypoplasia, is 
still commonly referred to as ‘‘a typical pituitary case.’’ As a matter of fact, the 
typical pituitary case, to me, is very much like the typical poker hand. One may 
have anything from a pair of deuces to a royal flush. 

The type of disorder of which I have spoken, namely, adiposogenital dystrophy, 
or so-called Fréhlich’s syndrome, is the least understood of all the pituitary syn- 
dromes if, indeed, the pituitary is even remotely at fault. A similar condition has 
been produced, experimentally, in animals by producing lesions in the hypothalmic 
region of the brain and without trauma to the pituitary. When one speaks of the 
typical pituitary case is he thinking of dwarfism, gigantism, adiposogenital dystrophy, 
Simmonds’ disease, or some of the other clinical manifestations of pituitary dis- 
order? 

A typical pituitary case is to me, therefore, something very vague. I am frank 
to confess that I have to study my patients a long time before ruling in pituitary 
pathology. Even then, the findings may never be verified except, perhaps, through 
response to treatment. 


DR. McQUARRIE.—What would you say in regard te Simmonds’ disease and 


acromegaly ? 


DR. SHELTON.—We have recently had some interesting experiences with Sim- 
monds’ disease in a young man, twenty-two years old, with a calcified pituitary. 
He complained of severe weakness and lassitude and lost in weight from 189 to 
129 pounds. The basal metabolic rate was -40, the systolic blood pressure con- 
sistently below 100. We put him on a crude alkaline extract of anterior pituitary, 
intramuscularly (the same preparation used in our work with dwarfism). He gave 
a very quick response. The basal metabolic rate rose from —40 to about -16. This 
response subsided rapidly, however, and the basal rate again fell. There was an 
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increase in weight from the first, the patient gaining a pound a week until his weight 
reached around 150 pounds. The blood pressure was not influenced. 

I feel that this is a proved case of pituitary cachexia or Simmonds’ disea it 
only by the findings, but also because of the response to treatment. When we w. . 
drew the extract, he lost weight and became very weak again. He is now getting 
along much as a diabetic would on insulin with about 2 ¢.c. of the pituitary extract 
a day. 

In regard to acromegaly, it is apparently the clinical manifestation of hyper- 
activity of the acidophilic cells of the anterior lobe. Here again the condition could 
not be spoken of as a typical pituitary case. The actual acromegaly is but one 
manifestation of a complicated biochemical disorder. 


DR. RIDDLE.—Should we speak any longer about ‘‘ pituitary disease’’ as imply- 
ing any one particular hormone manifestation? Now that we know there are three 
or four anterior lobe hormones, why use the term any longer? The matter of hypo- 
pituitarism or hyperpituitarism seems to me rather perplexing. 


DR. SHELTON.—I think it is wrong to speak of hypopituitary or hyperpituitary 
disorders without qualifying the term. One may have an infarct, hemorrhage, 
calcification, or some other pathologic disturbance in a certain portion of the pituitary 
gland, theoretically, at least, interfering with the secretion of the acidophilic cells 
alone, or interfering with the secretion of the basophilic cells alone. The same may 
be said of the posterior lobe and pars intermedia. With so many active principles 
and such a complex biochemical mechanism to consider, I feel that the all-inclusive 
have lost their usefulness. 


terms ‘‘hypopituitary’’ and ‘‘hyperpituitary’’ 

CHAIRMAN HOSKINS.—When the typical or atypical case turns up, that raises 
a question in diagnosis. Does the youngster have anything wrong with the pituitary? 
If so, is it basophilia or eosinophilia or what not? Before prescribing any pituitary 
derivative, we should know first whether the pituitary is involved at all and, second, 
what factor or factors are operating in the syndrome presented. One of the members 
of the group has given special attention to the matter of diagnosing pituitary dis- 
orders. I should like, at this point, to call on Dr. Goldzieher to give us some of the 
procedures used in his clinic in solving diagnostic problems which seem to involve 
the pituitary. 


DR. GOLDZIEHER.—It is relatively easy to diagnose a case of acromegaly in 
which the clinical picture alone sufficiently indicates that we are dealing with an 
eosinophilic adenoma of the anterior lobe. It is also relatively easy to diagnose a 
case of complete or practically complete destruction of the anterior lobe, giving the 
picture of Simmonds’ cachexia. It is equally easy to recognize a case in which the 
posterior lobe has been quite substantially interfered with. The symptoms of diabetes 
insipidus are bound to be conspicuous. Diagnostic difficulties arise mainly if the 
injury of the pituitary gland is of minor nature and that seems to be the case in 
the majority of our pituitary patients. 

The textbooks contain a great deal of information about tumors of the pituitary; 
yet these represent only a small percentage of the whole clinical material. Pituitary 
disease, especially in children, is brought on more frequently by lesions of the anterior 
lobe which arise in the course of infections of childhood, such as measles, diphtheria, 
ete., but also subsequent to influenza or other upper respiratory infections. These 
lesions, seen commonly on postmortem examination, are partly degenerative and 
partly inflammatory at an early stage, while later on sclerosis becomes conspicuous. 
While the extent of these lesions is often amazing, the symptoms of pituitary insuf- 
ficiency are not always characteristic and hence escape recognition, 

The clinical symptoms prodaced by these minor lesions of the pituitary are 
difficult to classify as those of hypopituitarism because they usually do not involve 
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all the varied functions of the gland. As a matter of fact, there seems to be a dis- 
sociation of the glandular activities only some of which are interfered with by the 
pathologie process. Sometimes the growth function is inadequate; sometimes 
metabolic deficiencies stand out; in other cases the sexual development shows the 
most striking impairment. In other cases again, as Dr. Hoskins could tell you in 
greater detail, interference with mental and intellectual development is most con- 
spicuous. 

This dissociation of pituitary functions makes the diagnosis of pituitary disease 
rather difficult, particularly if we think in terms of strictly delineated disease 
entities. There is no such typical disease as hypopituitarism, not even with the 
limitation of a frequently atypical symptomatology. What can be established is 
merely a pattern resulting from a combination of clinical and laboratory features 
in which these cases with disturbed pituitary function fit. I shall begin my brief 
summary of the most important diagnostic points—with some of the laboratory find- 
ings, because they are easier to present. 

The blood of our patients shows, as the most significant evidence of metabolic 
disorders, almost constantly a low fasting sugar content and a flat or rapidly 
dropping sugar tolerance curve. There is a tendency to abnormally high uric acid 
values; the cholesterol is often, but not invariably, high. The nitrogen fractions are 
within the normal range. The chlorides are often abnormally distributed between 
cells and plasma, probably as a result of a concomitant affection of the posterior 
lobe. 

Microseopie examination of the blood reveals lymphocytosis as an almost constant 
feature, and an eosinophilia of at least 3 to 4 per cent is also common. 

Metabolic studies reveal a characteristic tendency toward low basal rates; more 
characteristic, however, is the metabolic response of these patients to the ingestion 
of proteins. The so-called hypopituitary patient shows as the most common devia- 
tion from the normal that his basal metabolic rate does not rise in the usual way 
after ingestion of a protein meal. For one making use of this phenomenon as a 
clinical test, it is not practical to administer substantial amounts of meat as it 
has been customary; reactions thus obtained are not sufficiently specific. We are 
using small amounts of proteins (the whites of three eggs), to which the normal 
person responds with an average rise of about sixteen points. In the so-called 
hypopituitary patient there is no rise at all, or it is less than ten points. It is 
interesting to note in this connection that in hyperpituitarism an increased reaction 
obtains as a rule upon ingestion of a protein test meal. 

Another valuable test is the examination of ketogenesis. As Dr. Collip and Dr. 
Riddle have mentioned, there is a ketogenic factor in the pituitary which is dis- 
charged from the anterior lobe after ingestion of fat. As a result, there is an in- 
crease in the amount of acetone bodies in the blood. This rise of the acetone bodies 
is not forthcoming in the hypopituitary patient in a large percentage of the cases. 
As a matter of fact, the level of acetone bodies is frequently lower after ingestion 
of the fat test meal than before. 


It is so much more difficult to describe the clinical appearance of these patients 
because we encounter so many varieties. As the most characteristic features I would 
mention fat distribution and skeletal development. In connection with the latter 
I wish to refer to the brilliant work of the late A. W. Rowe and his associates, who 
demonstrated the far-reaching influence of pituitary function upon development of 
the cranium. These changes, ascertained by anatomic studies, are easily accessible 
to the diagnostician by means of roentgenograms. If pituitary insufficiency is 
congenital or sets in at an early period of infancy, there is an almost complete 
inhibition in the development of diploe and the bone of the cranial vault consists only 
of the very thin outer and inner tables. Lack of physiologic pneumatisation ac- 
eounts for the absence or rudimentary state of the sinuses, ethmoid and mastoid cells. 
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If the pituitary insufficiency sets in later, after pneumatisation had already 
developed, we observe sclerosis of the diploe and transformation of the cranial vault 
into thick, compact bone. Secondary obliteration of the sinuses is more or less 
far advanced. 

The bony changes which we have mentioned explain to a certain extent the facial 
peculiarity of the hypopituitary child, especially the small size and the shape and 
position of the nose. The face, as a whole, is characterized by the smallness of the 
features, the delicate soft skin, and the ‘‘schoolgirl complexion.’’ Most of these 
children are rather pretty, unless concomitant thyroid insufficiency produces broader 
and coarser features. 

There is neither a clinical sign and symptom nor a laboratory test that alone 
eould enable us to diagnose pituitary insufficiency. It requires a thorough investiga- 
tion and the gathering of numerous data to fill out the characteristic pattern, the 
oceurrence of which permits us to recognize the state of pituitary function. 


DR. MITCHELL.—Those speakers on the platform have done fundamental re- 
search in endocrinology. ‘They should tell us not only what we should do but also 
what we should not do. A warning coming from investigators would be of con- 
siderable help to the clinician. Furthermore, what can these investigators give us in 
the way of hope for the future? We now have a number of products which act 
primarily by replacement of deficiencies of the body. For example we give insulin, 
but when we do this it is purely a replacement therapy. What hope may we have 
in the future of doing something more than this? Can we look forward to stimula- 
tion of the glands themselves rather than to replacement of deficiencies of their 
secretions when we discover that such deficiencies exist? 

Some of us would like to have further discussion concerning antihormones and 
what these may mean from a practical point of view. How important are anti- 
hormones in interfering with treatment? How often does it happen that a patient 
who has thyroid deficiency has such interference from antihormones that th. treat- 
ment is actually interfered with? Under ordinary circumstances we do not see this 
action of antihormones to a detrimental degree, and in most patients who need thyroid 
therapy, for example, this can be continued over long periods of time and appear 
to be effective. Do antihormones act quantitatively—i.e., if we should give too much 
therapy are antihormones brought into action in a quantitative way as antagonists? 


CHAIRMAN HOSKINS.—Dr. Mitchell has placed enough questions before us to 
necessitate another whole session for adequate consideration. 

I want to take up one question that has been submitted and that seems to indicate 
a misapprehension which ought to be straightened out: ‘‘If there are no hypo- 
pituitary states, how can we explain the beneficial results of the giving of prepara: 
tions of glandular extract?’’ 

I think the important fact is not that there are no hypopituitary states but that 
there are so many of them that they are difficult to differentiate. In general, if pro- 
lactin is missing, it presumably is not indicated to give thyreotropic hormone or 
adrenotropic hormone. 

Dr. Mitchell emphasized antihormones. I should like to call on the father of the 
antihormones to tell us something about his offspring. What is the state of nutri- 
tion of the offspring this month and year? What are the prospects of other offspring 
of the same type? What is the current status of antihormones, and what is their 
clinical importance, Dr. Collip? 


DR. COLLIP.—Perhaps it would be well to remind you, first of all, that the 
antihormone theory was put forward a year ago simply as a theory to explain certain 
facts which my collaborators observed in the laboratory and to act as a directing 
foree for our work in the coming year. A year has passed since that theory was put 
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forward. I am glad to say that I still think it is quite a valid theory, and I have 
had no reason to wish to recant. However, the subject is a very complicated one and 
I eannot do justice to it in the few moments at my disposal. 

We must recognize various types of antagonistic reactions: those which are 
quite specific and those which are nonspecific. It is possible that certain cases of 
so-called hypoglandular states—such, for example, as hypogonadism—may be due to 
a continuation into adult life of the refractory phase to administered pituitary sex 
hormone known to exist in the infantile condition. 

On the other hand, there are a number of people, the blood serum of whom if 
tested against certain pituitary preparations will completely neutralize the physiologic 
effect of these extracts. We have demonstrated this neutralization effect for the 
sex hormones, the ketogenic hormone, and for the thyreotropiec hormone. All of these 
antagonistic substances of the antihormone type have been produced in animals by 
prolonged injections with pituitary preparations. They have also been found to 
oecur spontaneously in certain patients. 

The clinical significance of the presence in the blood stream of substances 
antagonistic to pituitary hormones is, of course, not yet clear. It is possible that 
such a condition may be secondary to a hyperpituitary state and may represent an 


overcompensatory reaction. 


DR. SHELTON.—One of the things Dr. Mitchell has asked concerned the revivifi- 
eation or regeneration of the cells of the anterior pituitary. I think such a possibility 
depends upon the nature of the disorder that is present. Following severe illness, 
acute infectious disorders and the like, pituitary involvement is probably quite com- 
mon. We have evidence, in one case, at least, of some regeneration of the cells, but 
if there is destruction either from abscess formation, complete infarction, bony en- 
croachment or some other destructive lesion, it is quite obvious, of course, that it 


would be impossible for the cells to regenerate, and there would be a continuous re- 


placement problem. 

I heartily agree with what Dr. Riddle has said about the use and abuse of 
pituitary preparations. Yet I must insist that some one has to stand between the 
laboratory and the physician in general. The latter is constantly harassed by 
drug salesmen of all types, offering him alluring biochemicals of all descriptions. 
Some one must take these preparations and honestly and conscientiously, and in a 
manner as well controlled as possible, find out what is valuable and what is not valu- 
able. 

I have the highest regard for the very fine work put out by the biochemist. He 
is a real benefactor of mankind. If his findings are not sooner or later applied 
for the benefit of the human race, however, his efforts are in vain. At present, 
the clinical work must be carefully followed by adequate laboratory check and above 
all, must be properly controlled. 

One patient whom we had treated with a crude pituitary extract for four years 
developed hyperglycemia and glycosuria at the end of this time, showing some 
definite effect on the insulinogenic apparatus. Yet when the hormone was withdrawn, 
the condition promptly cleared up. That is the only harmful effect we have seen 
after almost five years’ use of the growth preparation. 

We realize we are dealing with a group of active principles, any one or group 
of which may induce harmful effects unless carefully observed. It should certainly 
not deter clinieal research, however. I hope that in a few years the subject will be 
so thoroughly elucidated as to be safely incorporated into general practice. 


CHAIRMAN HOSKINS.—We have already run over our time and must close. 
Many legitimate questions regarding pituitary factors in practical pediatrics sug- 
gest themselves. Some of these, if time served, could be answered fairly satis- 
factorily, but many, not satisfactorily if at all. It is certain that development, 
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somatic and sexual, as well as lactation, is intimately under pituitary hormone 
control. The thyroid and the adrenal cortex with their important influences on 
bodily development and functioning are dependent upon the pituitary. Thus, know- 
ingly or otherwise, the podiatrist is concerned with the pituitary gland in every 
ease with which he has to deal. 

Even the primary physiology and pathology of the pituitary hormones are only 
partially known. The secondary relationships must be very numerous and impor- 
tant. They have been but little studied, even in experimental animals. 

Even so, however, the laboratory investigators are in possession of a vast array 
of attested facts. These perhaps all have their clinical significance, but that sig- 
nificance remains largely to be determined. In the translation of laboratory dis- 
coveries into clinical practice, a task is presented which ljargely devolves upon the 
clinicians themselves. 

Endocrinology presents a challenge to pediatrics. Professing endocrinologists 
will look on with increasing interest to see how the challenge is met. 





Book Reviews 


Infant Nutrition. W. McKim Marriort, ed. 2, St. Louis, 1935, The C. V. Mosby 
Co., 432 pages. Price $4.50. 


The second edition of Marriott’s text on Infant Nutrition keeps pace with the 
changing attitude and thought in this field since 1930. The chapter on vitamines has 
been rewritten and a chapter on allergy added. It will undoubtedly hold the place 
the first edition deservedly made for itself. 


A Manual of the Common Contagious Diseases. Puitip M. Stimson, ed. 2, Phila- 
delphia, 1936, Lea & Febiger, 439 pages. Price $4.90. 


The second edition of Stimson’s manual has been brought up to date. Even the 
recent developments of 1935 are included. A chapter on smallpox has been added, 
and the remaining chapters have been revised and rewritten, not merely added to. 
It can be safely recommended not only to medical students and physicians but to 
nurses and hospital workers. 


Lobar Pneumonia and Serum Therapy. Freperick T. Loxp AND RopERICK HEFFRON, 
New York, 1936, The Commonwealth Fund, 91 pages. Price $1.00. 


This small text on lobar pneumonia and serum therapy is deserving of wide read- 
ing. It shows clearly and concisely the value of serum in the treatment of lobar 


pneumonia based largely on the seven years’ experience of the Massachusetts Pneu- 
monia Study financed by the Commonwealth Fund. It is issued ‘‘in the hope of 
promoting a wider understanding of the disease and more general use of antipneu- 
mococciec serum.’’ It is a model of concise direct statement and the use of figures 
and statistics. It is incidentally the best bit of presswork and make-up we have seen 
in a medical publication in a long time. 








